





(ITTING THE SILK. The story of the para- 


hute, from stunt man to skytrooper. Page 128. 


f0 THE AMERICAN PEOPLE: x ’ 


Your sons. husbands and brothers who are stande 
ing today upon the battlefronts are fighting 
for more than victory in war. They are fighte 
ing for & new world of freedom and peace. 


We upon whom has been placed the responsibile 
ity of leading the American forces, appeal to 
you with all possible earnestness to invest in 
War Bonds to the fullest extent of your 
capacity 


Give us not only the needed implements of war, 
but the assurance and backing of a united 


people so necessary to hasten the victory ang 
Speed the return of your fighting men. 
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UY MORE WAR BONDS! Here's a message for 
‘OU ftom the men who lead our forces to victory. 
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NEW TACTICS IN THE WAR ON FIRE. Fog and 


foam save millions in military property. Page 100. 
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PACKAGE FOR THE JAPS! See the Navy's 


Ventura patrol bomber in thrilling color. Page 116. 








"ON TARGET 4 


H°* do American bomber crews get 


on their targets so accurately? 


They're trained flyers. Born fighters, too. 
But they also have a number of amazing 
instruments that work from take-off to 
landing to help make every mission 
a success, 


Two of them are the Gyro Horizon Indi- 
eator and the Directional Gyro Indicator, 
designed by Sperry and built by Sperry 
and Fisher Body. These help to keep “on 
target” in precision Lombing, and on a 
true course in blind or night flying. 


Another is the Air Position Indicator 
designed by Bendix and built by Bendix 
and Fisher Body. This gives the navi- 
gator, virtually at a glance, the latitude 
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LETS FINISH THE JOB 
Buy Litra Nar Bonds 
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The Army-Navy “E”’ flies above ten Fisher 
Body plants for excellence in aircraft, 


tank and naval ordnance production. 


Woe 


and longitude of his plane. 


Fisher Body has built more than 400,000 
of these instruments with the skills and 
techniques inherent in the Fisher Body 
organization, 


Tanks, big guns, bomber assemblies or 
flight instruments—the “Body by Fisher” 
emblem stands for the same fine crafts- 
manship in war as it does in peace. 
Every Sunday Afternoon 
GENERAL MOTORS SYMPHONY OF THE AIR 
NBC Network 
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... The peaks of the Sawtooth 
mountain range overlook a 
great expanse of forest, lakes 
and singing streams known as 
Idaho’s “primitive area,” one 
of America’s finest fishing and hunting 
grounds. And, nearby, is far famed Sun Valley 
where, in peacetime, vacationists enjoy year- 
‘round sports. 
Today, the people of Idaho ... infused with 
the pioneering spirit of individual enterprise 
that developed the state’s natural resources 
.-. are producing ever-increasing quantities 
of essential products suchas the famous Idaho 
potato, sheep and wool, lumber and minerals. 
For more than sixty years, Union Pacific has 
served Idaho. Over the Strategic Middle 


THE PROGRESSIVE 
UNION PACIFIC 
RAILROAD 


@ Listen to“ YOUR AMERICA” — 
Mutual network — every Sunday after- 
noon, 4 pm, E. W. T. 
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Route, uniting Idaho with the East and the 
Pacific Coast, it transports the state’s prod- 
ucts and its citizens. 


It is the hope of Idaho home-front workers 
that America’s fighting sons will soon return 
to re-discover the beauty of the great West... 
to find that opportunity still exists in the fur- 
ther development of its vast resources...and 
that hard work and initiative will always be 
justly rewarded in this land of the free— 
your America. 

NOTE: Write Union Pacific, Omaha, Neb., 


for information regarding industrial or busi- 
ness sites in Idabo or other western states. 
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~SO-MILE LABORATORY 


for Telephone 


and Television 
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B: rWEEN te lephone othces in New York ind 
Philadelphia once stretched a strange sort of 
laboratory. Most of the way it was underground 
engineers made their measurements sometimes in 
manholes. It was a lead-sheathed cable contain 
ing two 
ported in the center of a flexible copper tube 


the size of a lead pene il 


“coaxials’ each of them a wire sup 


Theory had convinced Bell Laboratory engi 
neers that a coaxial could carry many more tele 
phone talks than a full-sized voice frequency 
telephone cable; that it could carry adequately a 
television program. Experimental lengths were 
tested; terminal apparatus was designed and tried 


I inally ; 


out 1 full-sized trial was made with a 








It was 
successful; in one demonstration people talked 
over a 3800-mile circuit looped back and forth. 
Now the cable is carrving some of the wartime 


system designed for 480 conversations 


Hood of telephone calls between the two cities. 


This cable made television history also: 
through it in 194 
pictures of a political convention in Philadelphia 
York. Bell System 


contributions to television, which began with 


were brought spot news 
to be broadcast from New 


transmission from Washington to New York in 

1927, have been laid aside for war work. When 

peace returns, a notable expansion of coaxial 

circuits is planned for both telephone and tele- 
“ : 

vision in our Bell System work 


BELL TELEPHONE LABORATORIES Exploring and inventing, devising and perfecting for 


our Armed Forces at war and for continued improvements and economies in telephone service 
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Pair of nylons...Superfortress size 


BOEING SUPERFORTRESS 
A lands on enough nylon to 
make 4,000 pairs of stockings. 
There are six tires—four like 
those above; and two others, 
slightly smaller, that hold up 
the nose. All haveto be stronger 
than tires ever were before. For 
sometimes seventy tons of B-29 
come down a little too fast, or 
hit a bump during a bomb- 
heavy take-off. Too bad if the 
tires couldn’t take terrific loads. 


So B. F. Goodrich builds B-29 
tires reinforced with nylon. 


Any woman can understand 
why. Nylon made stronger 
stockings than ever before, and 
it worked the same way with 
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tires. Nylon plies doubled the 
strength of B. F. Goodrich air- 
plane Silvertowns; resistance to 
bruising was also greatly in- 
creased. And all without adding 
weight. 

B. F. Goodrich development 
work with special materials and 
with natural and synthetic rub- 
bers has brought about many 
improvements in airplane tires 
sssand many B. F. Goodrich 
“firsts” important to car owners. 


Typical was the lead B, F. 
Goodrich took in making and 
selling synthetic rubber tires. 
Long before Pearl Harbor, and 
three full years befcre any other 
company, B. F. Goodrich sold 


automobile tires containing syn- 
thetic rubber. They learned a lot 
from making and testing them. 


Today, your B. F. Goodrich 
dealer sells the one synthetic 
tire that’s three years ahead of 
all others! The extra experience 
behind it is showing up in extra 
mileage, extra safety for car 
owners. The B. F. Goodrich Co., 
Akron, Ohbio. 


FIRST IN RUBBER 


Buy War Savings Bonds and Stamps regularly. 
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SPARK PLUGS 
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: «* * 
“Cain’t hide dirt under 


Lightnin’, Willie . . 


. he gits up most every day.” 


FIX DIRTY SPARK PLUGS THE "PLUG-CHEK" WAY 


Cleaning a spark plug often isn't enough. 
The plugs may be faulty, the wrong type or 
improperly gapped. Auto-Lite “Plug-Chek” 
inspection service is the quick and accurate 
way to find what corrections should be made 
to improve gas mileage up to 12°, according 
to tests made by the American Automobile 
Association. 

Have your spark plugs inspected the “Plug- 
Chek” way by your friendly Auto-Lite dealer. 
But if new plugs are needed, ask for Auto- 
Lite spark plugs—they're ignition engineered. 


THE ELECTRIC AUTO-LITE COMPANY 
TOLEDO, 1) © ~— Merchandising Dis OHIO 
BUY WAR BONDS 


Buy Wer Savings Bonds and Stamps regularly 


Tune ia the 
AUTO.-LITE 
Radio Show 
STARRING 
Dick Haymes 


HELEN FORREST + GORDON JENKINS’ 
ORCHESTRA 


Every Tuesday Night>NBC 


Featuring men and women on 
the fighting fronts 
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Winks are big rewards in Radio for the man who has 
the answers. The Radio Courses of International Cor- 
respondence Schools constitute a speedy, practical route 
to this knowledge. 
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Radio men must have a clear understanding of elec- 
trical principles . . . the principles of electronics, radio 
communication, vacuum tubes, operating, testing and 
other fundamentals. It is on this foundation that sound 





» 


specialized learning is built up. 

I.C.S. provides both foundation and specialized 
training. It brings to you the knowledge and experience 
of many outstanding authorities. This is of vital im- 
portance because Radio is too vast for one man to write 
all about it ... or teach all there is to it. 

Then, too, with I.C.S. you study for success in 
your spare time at low cost. For full information, 
mail the coupon now! 
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BOX 7621-L, SCRANTON 9, PENNA, 
particulars about the course before which I have marked X: 


D Ship Drafting D Textile Designing 
0 Ship Fitting OC Woolen Manufacturing 


Without cost or obligation, please send me full 
Air Conditioning and Electrical Courses 
Plumbing Courses DC Electrical a : ; 

C Air Conditionin OC Electrical Engineering ) Shop Practice 

C Heating ral Plumbing CO Power House Electric Steel Mill Workers Pustness -— 

© Refrigeration [ Steam Fitting CO Practical Electrician J Tool poe ‘ a O Ac seen ayy ivertisin 
Chemistry Courses © Practical Telephony © Welding, Gas and Electric i acttheeetie r dies aed wg 

CO Chemical Engineering O Telegraph Engineering Radio Courses I; Business Correspondence 

© Chemistry, Analytical Internal Combustion D Electronics © Business Management 

() Chemistry, Industrial Engines Courses D Radio, General © Certified Public Accounting 

CD Chemistry, Mfg Iron & Steel 8] Auto Technician [) Aviation [ Radio Operating © College Preparatory 
Petroleum Refining Plastics D Diesel-Electric OC Radio Servicing © Commercial 

C Pulp and Paper Making CD Diesel Engines [© Gas Engines Railroad Courses © Cost Accounting 
Civil Engineering, Archi- Mechanical Courses D Air Brake (Car Inspector 0 Federal Tax 
tectural and Mining Courses [| Aeronautical Engineering C Locomotive Engineer ) First Year College 

CO Architectural Drafting (© Airplane Drafting CO Locomotive Fireman Foremanship 

Architecture CO) Flight Engineer “ ¥ 'o ) French 

Bridge and Building Foreman Foundry Work UJ Raitvend Gestion Foreman } Good English 

Building Estimating C) Heat Treatment of Metals _ Steam Engineering Courses © figh School 

Civil Engineering Coal Mining (1 Industrial Engineering Boilermaking - Higher Mathematics) 

Contracting and Building C) Industrial Metallurgy Combustion Engineering } Illustrating 

Highway Engineering 0) Mechanical Drafting 

Lumber Dealer © Mechanical Engineering 

Reading Structural Blueprints 0 Mold-Loft Work 

Sanitary Engineering © Patternmaking 

") Structural Drafting D Reading Shop Blueprints 

DC Structural Engineering 0D Sheet-Metal Drafting 

O Surveying and Mapping O Sheet-Metal Worker 


Engine Running 


: © Motor Traffic 
Marine Engineering 


© Postal Service 

D Salesmanship 

D Secretarial 

D Sign Lettering 

0D Stenography 

O Traflic Management 


Steam Electric 
Steam Engines 
Textile Courses 
0 Cotton Manufacturing 
0 Rayon Weaving 


OSpanish 


oononoonnn 


= Home Address..... . 
Present Working 
TO A.M. t0........P.M, 
Canadian residents seni? coupon to International Correspondence Schools Canadian, Ltd., Montreal, Canala, 
British residents send coupon to 1. C. 8., 71 Kingsway, London, W. C. 2, England. 
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SUICIDE ATTACK. Ablaze from 
AA hits, a Jap Frances twin-engined 
bomber passes close to a U.S. escort 
carrier after an unsuccessful attempt 
to crash-dive the ship. On page 65 
Allen Raymond, famous war corre 
spondent just back from the Pacific, 
tells of the fanatical cult of self-de 
struction on which Japan now pins 
her dwindling hopes. 
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Be honest now— 


suppose that a better job had opened up in 


your company—carrying with it promotion 
and more money—could you qualify? 

If you were boss, would you select “YOU” for 
that better job? 


Consider before you answer. 


First of all, could you fill the job? Has your 
experience fitted you for the step forward— 
have you been preparing for promotion apart 
from experience gained on the job? 

Or have you just been filling a niche, 
doing daily tasks well but making no 
real and intelligent effort to learn and 
qualify for the job ahead so that if an 
opening should occur you would be 
ready to fill it? 


The man who gets real promotion 


Dept. 683-R 


If you can help me get the ability and knowledge for real promotion, I 
want to know it. Please send me your free 48 page booklet telling how 
I can succeed in the field I have checked below. I understand you.will 
send this without obligation to me. 


If YOU 


were Boss 
would 


YOU 


promote 


“YOU”? 


\ directing the efforts of other 
men is a valuable asset to 
any business organization. 
He never wants for a good 

job and above average earnings. He gets ahead. 


We have helped thousands of men achieve 
promotion and more money—success some- 
times beyond their dreams—a success that was 
started by a coupon similar to the one below. 

Get out of that rut—don’t be satisfied with 
a mediocre job at small pay—be a success in 
business—this coupon may be your first step. 

So send it today—right now—tomorrow 
never comes for the man who consistently 
puts things off. 


w Se a University 


A Correspon dence Se stitution 


417 S. Dearborn, Chicago 5 


0 Law: LL.B. Degree 

0 Foremanship 

0 Industrial Management 
0 Traffic Management 

0 Business English 

0 Stenotypy 


0 Accounting 

0 C. P. A. Coaching 

0 Bookkeeping 

O Business Management 
DO Effective Speaking 


is the one who makes his own breaks 
—the man who slaves in the ordinary 
job at low pay just wishes and dreams 
of promotion and more money. Which 
are you? 

Business is always willing to pay the 
man who knows—and pay him well. 
The man who is ready and willing to 
take responsibilities—and capable of 


Position 


eS 


City and State 
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“WE COT EM’ 
G 
“We came at them out of the sun—peeled off, gave them the 
works and were upstairs again in a jiffy. Boy, that Allison’s 
an engine!’ * Praise like that comes from deep 
down in a pilot’s heart! Dependability like 
that supports his confidence, his daring 


and his ability to win battles, It’s an- 2 > 
other reason why more y > we ' ~ 
than 65,000 Allison >=! >" ’ 


—))!, 
re), 


supplied to our fighter pilots on 


engines have been 


all fronts. * And when peace 
comes, Allison’s war-proved ‘ 
dependability will contrib- \ 
wte to the fine flying 

qualities of planes 


in which 


you'll 





POWERED BY ALLISON 
P.38— Lightning 

P-39— Atracobra 

P-40— Warhawk 

A.36 and P.5:A— Mustang 
P.63— Kingcobra 


Allison already has furnished more than 


85,000,000 H. P. for use in these planes. 


KEEP AMERICA STRONG x 
BUY MORE WAR BONDS : DIVISION OF GENEPAL 
, | MOTORS 


Be Snail | 
” 








Every Sunday Afternoon | 
GENERAL MOTORS SYMPHONY OF THE AIR—NBC Network 
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WEAT GREAT (MW OUSTRY ? 


WI Plastics be the next great 
industry opening up thousands of new 
opportunities? 

It can expand as swiftly and largely as 
the automotive, radio and aviation busi- 
nesses. Already, it is an important indus- 
try and a growing one. 

With I. C. S. training, you can take ad- 
vantage of the many opportunities in Plas- 
tics today. At the same time, you prepare 
for the tremendous possibilities of the 
industry’s tomorrow. 

Like every I. C.S. Course, the Plastics 
Course is authoritative, practical, thor- 
oughly up to date. For more than 53 years, 
these Schools have been proving that ¢o- 
day's I. C. S. student is tomorrow’s leader. 

Mail the coupon for complete details. 
This information may be worth thousands 
of dollars to you—yet it’s yours for a 3c 
stamp! Act now! 


ee, 
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Coming Next Month 


DESTROYERS have carried a big load in this 
war. Always versatile, they have taken on jobs 
of which the naval theorists never dreamed. 
Read the history of the scrappiest naval-vessel 
type afloat, which was originally designed as 
a counterweapon and grew up to be the work 
horse of seapower. Plenty of true action stories 
of “tin cans” in combat. 


WHAT ARE THE ODDS? Roll a pair of 
standard dice 1,000 times, and you'll get ap- 
proximately 166 sevens. The chances of throw- 
ing any given number are a matter of cold, 
mathematical law. Gold V. Sanders traces the 
use of dice back to the ancient Egyptians, re- 
veals the background of our present game of 
craps, and tells what the mathematicians have 
to say about “Lady Luck.” 


INVADER’S “FACES.” Why is it that the 
A-26 attack bomber is taking the place of three 
older planes? Take a look at the interchange- 
able nose that enables this flying Jack-of-all- 
trades to take the air now as a strafer with a 
withering noseful of .50 calibers, now as a 
bomber with a Plexiglas “greenhouse,” and now 
as a buster-upper with a 75-mm. cannon. 


CURARE. Witch doctors in the South Amer- 
ican jungle brew a deadly poison with which 
native hunters put death on the tips of their 
arrows. An American explorer learned their se- 
cret, and brought out enough of the stuff for 
scientists to develop a magic treatment for 
many mental and physical ills. The story of this 
miracle of modern medicine reads like fiction. 


BUILD THE KIDS A FARM WAGON on a 
4 scale for fun and helpfulness. Here is an 
illustrated article telling how to construct a 
rugged little vehicle that will stand up under a 
lot of abuse. Nine photographs and a full page 
of working drawings point the way to home 
craftsmen. 


STEEL, KING OF SHOP METALS is the 
title of a how-to and how-come article that 
every mechanically minded person will want to 
read. It explains the differences between vari- 
ous types of steel and describes their identifica- 
tion by means of the spark test. Hardening 
and other processing methods are also explained. 
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EP LLL 


Experience with 6 Big Kits 


of Parts | Send You 


| will train YOU 
at Home in Spare Time 


Send the coupon for my FREE 64- e 
book, ““‘Win Rich Rewards in Radio." 
See how Knowing Radio can give you 
security, a prosperous future. Read how 
N.R.I, trains you at home. Read how you 
practice building, testing. repairing 
Radios with SIX BIG KITS of Radio 
Parts I send you. 

Future for Trained Men Is Bright 

in Radio, Television, Electronics 

The Radio Repair business is booming 
NOW. Fixing Radios pays good money 
as a spare time or full time business. 
Trained Radio Technicians also find 
wide-open opportunities in Police, Avia- 
tion, Marine Radio, in Broadcasting, Ra- 
dio Manufacturing, Public Address work, 
etc. Think of the boom coming when new 
Radios can be made! Think of even 
greater opportunities when Television, 
FM, Electronics, can be offered to the 
public! 

Many Beginners Soon Make $5, $10 
a Week EXTRA in Spare Time 

The day you enroll I start sending 
EXTRA MONEY JOB SHEETS to help 
you make EXTRA money fixing Radios 
in spare time while learning. MAIL 
COUPON for FREE 64-page book. It's 
packed with facts about opportunities 
for you, Read about my Course. Read 
letters from men I trained, telling what 
they are doing, earning. MAIL COUPON 
in envelope or paste on penny postal. 
4. E. Smith, President, Dept. 5FP3, National 

» Pioneer Home Study Radio 
School, Washington 9, D. C. 


Our 31st Year of Training Men 
fer Success in Radio 





My Radio Course Includes 
TELEVISION © ELECTRONICS 
FREQUENCY MODULATION 
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Building the A. M. SIGNAL 
GENERATOR at left will give 
you valuable experience. Pro- 
vides amplitude-modulated sig- 
nals for test and experimentai 


You build the SUPERHETERO- 
DYNE CIRCUIT above containing a 


preselector 
You build MEASURING INSTRU- 
MENT above early in Course, useful for 
Radio work to pick up A spare 
time money. It is a vacuum tube multi- 
meter, measures A.C., D.C., R.F. volts. 
D.C. currents, resistance, receiver out- 
put. 


tests! 
MAIL THIS NOW 


64 PAGE BOOK A444 


J. E. SMITH, President, Dept. 5FP3 
National Radio Institute, Washington 9, D. C. 
Mail me FR<&E, without obligation, your 64-page 
book Win Rich Rewards in Radio.’’ (No salesman 
will call. Please write plainly., 

Age 


Name 
Address 


City 


. State sees 
Please include Post Office Zone Number) 


Buy War Savings Bonds and Stamps regularly. 


detector, i.f. stage. di 
a.v.c. stage and audio stage. It will 
bring in local and distant stations. 
Get the thrill of learning at home 
evenings in spare time while you 
put the set through fascinating 





oscillator-mixer-first 


ode-detector- 
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Are You a Dweller 
in Two Worlds? 


Does Your Mind 
Go on Night Missions? 


ARE You lagued by vague remembrances when 
you awaken? Do strange places and faces, recollections 
from your sleeping state, struggle for recognition in 
your mind? They are not necessarily the fantasies of 
dreams—they may be elements of experiences as actual 
as your daily existence. Your consciousness — that which 
is you—is forever poised between two worlds. When 
awake, it is harnessed—limited to what you see with 
your eyes, hear with your ears, etc. When asleep, your 
consciousness may be liberated to commune with the 
Infinite Intelligence. It can be given a mission to per- 
form. It can return with inspiration, with stupendous 
power for accomplishment that will regenerate your life. 


Accept this FREE Book 


Demand to énow the psychological and mystical principles behind 
these statements. Do not confuse mere dreams with the faculty to 
extend your consciousness beyond the reaches of space and the 
borders of time. Your life is only as limited as you let fear and 
superstition make it. Rise to the mastery of your natural faculties. 
Let the Rosicrucians, a world-wide fraternity of thinking men 
and women (not a religion), tell you about these rational laws 
of self. Write today for a free copy of the “ Mastery of Life.” It 
will explain how you may receive this unique knowledge. 
Address: Scribe Z.R.J. 


Yhe ROSICRUCIANS 


SAN JOSE (amorc) CALIFORNIA 


Buy Wear Savings Bonds and Stamps regularly. POPULAR SCIENCE 








Let Me PROVE I Can 
Make You aNEW MAN in 
Onlyl5 Minutesa Day’ 


OW do YOU look stripped—in locker-room or 
gym? Skinny, scrawny, sparrow-chested, self-con- 
scious, HALF ALIVE? 


How do you feel when people notice your physique? Can 


you stand their gaze? If you’re not satisfied with your present 
physical development, let me prove I can make you a New 
Man—in only 15 minutes a day, right in the privacy of your 
own home! I'll give you biceps like iron and a fine, deep 
chest. I'll broaden your shoulders, add ridges of solid 
muscle to your stomach, fill out your arms and legs. If 

you are fat and flabby, I'll streamline you into a 
picture of radiant manhood. 


What “Dynamic Tension” Can Do 


How? “Dynamic Tension!” That’s the secret 
that changed me from a flat-chested 97-Ib. 


weakling into the red-blooded HE-MAN that I 4. ' 

am today. That’s how I’m turning thousands of Chats betéin 

fellows like yourself into New Men—with husky, { 
An untouched 


handsome body and tireless endurance. I can photo of Charles 


do the same for you. Let me PROVE it! Atlas, twice win- 
ner and holder of 


“Dynamic Tension” is a PRACTICAL and NATURAL i ——- 
method. You use no tiring apparatus, no muscle-straining Perfectly Devel. 


gadgets. My method is actually FUN! In only 15 minutes °P¢4 Man.’ 
a day, you will actually see your muscles increase into 
powerful bulges of brawn and strength. You'll enjoy new 
stamina, a glad-to-be-alive feeling. Before you know CHARLES ATLAS, Dept. 16, 

it, you'll have a rugged, handsome body, a rough end- 115 East 23rd Street, New York 10, N. Y. ' 
ready ambition surging out of you that the world can’t ne om will help mi hwy a my ts one 


healthy 1usky body and big muscle development 


lick! I'll show you how it really feels to LIVE! Send me your free book, ‘‘Everlasting Health and 


SEND FOR FREE BOOK —" 


All I ask is that you mail the coupon NOW 
for my illustrated FREE book, ‘Everlasting 
Health and Strength.’ It shows actual photos 
of pupils I’ve - from weaklings into re- 
markable specimens of manhood. If you want a 
body that men respe*t and women admire, then 
get this coupon into the mails as fast as you ) 
can. Address me personally: CHARLES ATLAS, , ; CO Check here if under 16 for Booklet A 
Dept. 16, 115 E. 23rd St., New York 10, N. Y. Biase z soo LL LI SN 
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Great Opportunities 


nPLASTICS 


opened to you by this new book 
just published, with Government permission 





NOW .. . the first com- 
plete book on the great 
wartime developments 
in plastics! Here, in one 
handy volume and or- 
ganized for instant ref- 
erence, is the very latest 
information on the great 
new advances that have 
been made in the plastics iia 
industry. Here, too, are i} 
the answers—in simple [|=75 a 
non-technical style — to : fh 
every question about a if 
the physical, thermal, mechanical, 

chemical, electrical, and molding properties of the 
new plastics. Gives every fact you need to choose 
the best material for your purpose, and to apply it 
most profitably. 


THE NEW PLASTICS 


by Herbert R. Simonds consvuttine ENGINEER 
and M. H. Bigelow 


MAJOR, C.W.S. ARMY OF THE UNITED STATES 


assisted by Joseph V. Sherman economist 


COMPLETE... PRACTICAL . .. UP-TO-DATE 


Covers the entire field of plastics with the most complete, 
Practical, authoritative, and up-to-the-minute information 
ever published. A book for every chemist, hobbyist, designer, 
inventor, mechanic — for everyone interested in the great 
“technical art of the future.’ Complete chapters on the 
new fibers, organic coatings and adhesives, laminating mate- 
Trials, plywoods and synthetic rubbers. Covers in detail the 
Composition, manufacture and fabrication, business facts, 
Significance of the new plastics and synthetics now in tonnage 
roduction, and those in the experimental stage. Includes 
i, lon, Zinlac, Penacolite, the silicones, Polyethylene, Polec- 
tron, Duralon, Aralac, Reanite, Buna-S, Vistanex, Louver- 
pias, the melamine resins, the viny! butyral resins, the new 
alkyd and furane resins, Papreg, Impreg, and a host of others, 


EXAMINE THIS BOOK FREE 


See for yourself how valuable “‘The New Plastics” is to your 
Work and your future. See how it will prepare you for bigger 
Opportunities in the exciting, growing, and profitable field 
of plastics. Order TODAY! 


“MAIL THIS COUPON" ==} 


Send no money now unless you wish to 


! D. VAN NOSTRAND Co., Inc. 
250 Fourth Avenue, New York 3, N. Y. 
Please send me “The New Plastics.” Within ten 
days, I will send you $4.50, plus a few cents post- 
age—or I will return the book. (If you send $4.50 
with this coupon, we will pay the postage. Same 
return privilege, refund guaranteed. ) 





Name 


| Address 


(Please print) 


City Zone No State 


Relerence 


Addiess PSM 6-45 
—— A A A ST 
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Get Into PLASTICS 


Start 
Your Own 
Business 


BE YOUR OWN BOSS 
Small Capital — Work at Home 


Get into mew Plastics busines 

Start in your own home. Sms 

Capital needed, As you incre: 

your knowledge and skill, you car 
grow with this Big Industry. T? 

opportunity is yours today... 

get started now in what may mear 
a Big paying Plastics business of 
your own — or prepare for pe t- 
war Piastics employment. This New 
educational plan gives you the 
sound fundamental knowledge plus 
the practical training you need to 
be a success in Plastics. The ac- 
tual practical work consists of 
working with many different types 
of Plastics materials — teaching 
you in your own home, fabrication, 
shaping, forming, finishing, cement- 
ing methods, mold making, casting, 
compounding, dyeing, etc. For full 
information send this ed with your 
name and address in an envelope or 
paste on a penny postcard te 


Dept. 
4701 Euclid Avenue 


PLASTICS TECH civeicca®s*’ous 
ELECTRIFY 


your career! 


There’s big money in Electrical Engineering. Be smart— 
study it NOW. Noted I.C.S. Courses cover the fundamentals 
and the out-of-the pF wae things it’s necessary for special- 
ists to know. 1.¢ has had more than 50 years of training 
r ~~ for success. The School of Electricity is a ~ gy and 
plete school giving specialized training—yet enjoying 
benefits and resources which only a vast Inctitution like 
affords. And you benefit by the teachings of experts 
onnected with the largest concerns in the field. Send for 
FREE informative booklet telling what 1.C.S. can do for yeu 


laternabossl Correspondence Schools, Box 7623-1, Scranton 9, Pa. 


|-STATE COLLEGE 
B. S. Degree in 27 Months 


Distinguished for technical 2% -year courses in 

2 Civil, Electrical, Mechanical, Chemical, Radic 

a RaR ESS SE Ee Acronautical Engineering; Business Adminis 
tration, Accounting, and Secretaria] Science 

EX-SERVICE MEN can complete work here in shortest possible time 
Special Prep. Dep't. Also REFRESHER COURSES. 36-Week Courses 
in Surveying, Drafting. Low tuition. Low living costs. Cosmopolitar 
student body 62nd year Enter June, Sept., Jan., March. Catalog. 


565 College Ave. _ ANGOLA, INDIANA 























Nationwide opportunities. sound postwar 
career waiting for trained photographers 

graduates winning success from 
coast to coast. Resident or home study. 
Write today for FREE catalog 


OPPORTUNITIES 


— gom, sustrruts oF eReTOeRAPHY 


33 St., York 1, N. Y. 


9:2 Es MUSIC Ao 
s LESSONS ¢ 


COMPLETE CONSERVATORY HOME STUDY COURSES 


10 years of successful training tn Piano, Violin, Cornet, Trumpet 
Saxophone. Clorinet, Guitar, Mandolin— Voice, Ear Training and Sight 
Singing. Choral Conducting. Public History of Musi« 
Harmony Advai 1 Composition Arranging. The only home stury 
school teaching all courses leading to degree. Bachelor of Music 


UNIVERSITY EXTENSION CONSERVATORY *°**.¥.2!%. "S755, Sores! 


Chicage 15, Miners 
and illustrated lesson for 





School Music 


Send catalogue « 


¥ experience 
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PATENT 
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NOW is tHE TIME TO PATENT 
AND SELL YOUR INVENTION 


Now, more than ever before, is the right time to patent your in 
vention. Why? Because manufacturers everywhere presently engaged 
mn war production are looking ahead to the future by buying up 
patent rights now, so they will have new and attractive items to 
make and sell for civilian consumption as soon as the war is over. 
This is what happened during and after the last war. Hence, the 
smart thing for you to do is to look ahead to the future too 
Protect your invention and yourself by applying for a patent now 


FREE “PATENT GUIDE’ EXPLAINS WHAT TO DO 


Our Free 48-page “Patent Guide for the inventor” contains complete 
information about patent procedure and selling jnventions. It tells 
what details, drawings, etc. are necessary to apply for a Patent; how 
rights; and countless 


to protect, your imvention and safeguard your 

other facts that .every inventor will want to know In addition, it P ay 
contains over 150 illustrations of basic mechanical movements. The Ver J 
Patent Laws were enacted for your benefit—to give you protection 


for the features of your invention which are Patentable. But these iW / A : / 
. = ‘ f J 

ar ve ate must be legally and’ concisely set forth in the form | of / “af i AHICa 

claims This phase of the procedure is so complex that the U.S. 

Patent Office advises the Inventor to engage a competent Registered 

Patent Attorney We maintain a large staff—carefully trained regis- 


tered patent § attorneys—expert draftsmen—experienced 


oe MAIL THIS 
TAKE FIRST STEP NOW COUPON TODAY 


With the “Patent Guide” you will receiwe also Free a 

“Record of Invention” form which will enable you at once 

to establish the date of your invention, before you file your a i ane » 

Patent application. This step costs you nothing yet may I CLARENCE A. O’BRIEN & HARVEY B, JACOBSON 

he vital to yom success — in apne maueere. i} Registered Patent Attorneys before the United States Patent Office 

ACTION is IMPORTANT elay can be costly jrite A er 

for a free copy of our “Patent Guide” today. Clarence 52F Adams Building, Washington 4, D. C, 

4. O'Brien & Harvey B. Jacobson, Registered Patent i fiance send me your 48-Page “Patent Guide for the 
; nventor” and your specially prepared “Record of 


Attorneys, 52F, Adams Building, Washington 4, D C 
| Invention” form FREE. This request does not obligate 
me. 

’ l 

CLARENCE A.O'BRIEN 
. 

&, HARVEY B. JACOBSON | ee OME aon seer 

. BN N 


j City... ...ccccccccccccsccccccccecccccecccs SUMtOs ccccccece 








E'REO PATEN ATTORNEY 


Cs em ems ae ( Please write or print plainly.) a ememmcud 
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The set of 
books 
that makes 


MASTER MACHINISTS 


and leads fe bigger pay! 


This big me-st an reference course give 

ractical fs or hines and methods y« 

machine shop \ ‘. Take advantage of 

man’s experience as found in books, to solve your prob 
lems, increase your efficiency, with 


The AMERICAN 
MACHINISTS’ LIBRARY 


6 volumes—2368 pages—2516 illustrations 

(A combined home-study course and reference library) 
This library of machine shop practice was written for practical 
men. It gives you the best methods for every kind of machine shop 
work. It fully explains lathes. drills, and other machine tools ane 

their operation, automatic screw machines, speeds and feeds, © 

design and production. jigs and fixtures. punch and die Wor 
metal surfacing, etc.. etc. Plainly written—completel illustrated 
the best of help to the machine shop man who wants to 

advance himself 

No money y_down—special | price—easy payments. 


too —_-—aA 


EXAMINATION; COUPON =| 


McGRAW.- oren.t. BOOK CO., 330 W. 42nd St., MN. Y. C. 18 
Send me em days examination the American Mac 

Library if satiate tory I will send u AF 50 in 10 days 

. ' eots id. if t wa 

ite insure Prompt chipme nt | 


b 
nee in 





! ' aid 
write plainty and fi in “alt lines.) 


Name 


City and State 


Company 4 . 
’ . . . . . . e* PSM. 6 | 


a 


DRAFTSMEN 
NEEDED 


PREPARE NOW fora 
BETTER JOB 
AND GREATER 

OPPORTUNITIES 


ambitious to hold 


Home Address . . . . ! 





FREI 
ae a eae 


AMERICAN A Seneee Dept. DOA, Greed A Ave a 58th St, Chicage 37, Ill. 
‘ ‘ 1 me FREE f covering spe 
t " ~ % bligat nm my part. 
Flectrical Engineering 
Diesel Engineering 
High School Course 
Plastics 
Mechanical Engineering 
Aviation Radio 
Shipbuilding 


Drafting and Design 

for Men and Women 
Cost Accounting for Mfa 
Architectureand Building 
Automotive Engineering 
Business Management 
Railway Trainiog 


Buy Wer Savings Bonds ond Stamps regularly. 


Parks Offers Information 
On How To Prepare For 
Your Career In Aviation 


PARKS AIR COLLEGE 


PS-65 . East St. Louis 


ittatelh3 





eee 
STUDY bey pete ht 


and public life. Greater opportunities now th ene ver before 
More Ability More Prestige: More Money »: bp 

furnish 

e furnish a 

ma. Ge aw Training uf r "Lesderehlp 

. sen f NOW 

Uasalie EXTENSION UNIVERSITY. 41 7 South Dearborn Street 
jon est. 683-4 Chicago 5, It. 


PRE- RADAR TRAINING 


for U. 8. Navy 
to qualified men. 
begins July 9 
Write 





are before induction or enlistment 

© Technician training offered only 

eek course in math, electricity, radio; 

000 Navy men received pre-radar training here. 
e age, education 


ELECTRICAL SCHOOL 
BLISS 106R Takoma Ave., Washington 12,D.C- 








atk Tn P2248? mot 
—_ 4 mma 
ness advancement, right in your own home during 
1y Simplified Method, Write for my free book, ‘‘How 
an Expert Penman,’* which shows what others have ac 
by taking my Courses, Send Ife for one of my favorite 
od your name with a beautiful fle e 1 written 


‘Writ 
t. mM. Tevis. BOX 25R,. CHILLICOTHE, 





ENGINEERING, Broadcasting, Serv- 

icing, Electronics, Aviation, Marine 

& Police Radio taught thoroughly. 

48 weeks’ Engineering course equiv- 
alent to years’ college radio work. All expenses low. Co- 
educational. Catalog upon req 


Valparaiso Technical institute. ‘Dept. 503 Valparaiso, Ind. 
a acl 


Results GUARANTEED 


We build, strengthen the vocal organs—not with singing les- 
Sons—but by sound, scientifically correct silent and vocal ith 
erets es and absotutely guarantee comp!rcte satisfact on with 
esults r rt © fer, vanes 0 ke — Sent te no one ander | 
d by ver 
PERFECT voIce INSTITUTE, “Stugie 16a. Kimball Hell Bidg., Chicage, 4, 8 
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7a FREE BOOK 47," 


AVENTOR: 


TO PROTECT THEIR 
INVENTIONS 


SST 





MODERN BUSINESS W ANTS INVENTIONS 
Practical and novel inventions are in big demand today. 
The opportunity for quick money is enticing. Sales sources 
are many if your invention has merit. But, be sure—before Invention Record 
you place your device in strange hands—that it is fully 


protected A United States Patent gives you this protec- Know How Successful 
tion. The first step toward inventive SUCCESS always 1y— Inventors Protect ond 


and always has been—the application for a U.S. Patent. . : 
There is no other way to protect your invention in Sell Their Inventions 


accordance with the laws of this country. 











Our new FREE Book is the latest volume on Tn- 
M AKE THIS REC ‘ORD NOW If you have an in- ventions and Patents off the press. It's a book 
vention, and wish to secure it for the future, act at once. Have it every inventor should have. Mail the coupon today 
dated now and recorded in our office. We will send you this FREE Sor ous bees "pre to Protect. Finence and Sell 
, 4 : Your Invention’ and learn these important facts— 

Invention Record Form for the purpose. Fill out the Invention H ° ° P 
Record Form fully describing the nature of your invention Make ow to know if there is a prior U. S. patent 


a sketch of its main features. Mail it to us and we will record the How | nye —- Hi bene nett 
date it was — in our office. The earlier the date the better ow to save steps in getting patent action. 


your chance of combating rival inventors who may lay claim to How ,we prepare your application for presen- 
your idea later D n't delay a single minute n taking this m a to the ee Office. + 
ete a step. Yo whole future may depend upon it. Mail ti 5 ond hi may patent an improvement on 
ony for i” weil F RE E Invention Record Blank and New FREE Sew te \Dhain tanto) patent and pro- 

Book Tod ay! mote your invention. 

How to find a buyer or backer for 


HOW WE SERVE YOU AS REGISTERED [yur invention 
PATENT ATTORNEYS The U.S. Patent Office [| Mom to. Protect yourself in 
strongly recommends—unless the inventor is familiar with such we " royerry §=Oyree 
matters—that he employ the services of a Registered Patent Attornes ments. 

in the preparation of his Patent Application. We are Registered These and many other inven- 
Patent Attorneys fully qualified to represent you at the ra nt Office a facts you “ A] by 

We have had long experience in studying hundreds of types of Seok al ry : 
inventions. This gives us the ability to judge your invention and to tect, Finance and >? 
describe accurately and convincingly in technical language It Sell rey In- 

gives us the perception to center arguments upon those details of 
your invent rj ent, will be looked upon most 
favorably by the Patent Office Examiner. 


es 


oy 1il the coupon today for our new FREE Book, “How 
eet ar and Sell Your Invention,” and our 
REE Inventi n Recor i Form—maybe this step will 

the way to futur for and yot 


Act “lay! 





paint no glowing road to fortune—but if you have 
vention... if it serves a definite new need . 

+ public a “cet pts it—we can tell you it may provide 
security and benefits you are seeking. 


McMORROW & BERMAN 


Patent Attorneys 
142-A Atlantic es al 
Washington 4, D. C. 
JUNE, 1945 Buy War Savings Bonds and Stamps regularly 
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> 
7-F*) 12 WEEKS 


’} = TRAINING IN COYNE 
Ss , “LEARN- BY- DOING”’ 


Trained Radio-Electronics men needed now. They 
will be needed too when the waris over. Tremendous 
. in Radio, Electronics, Frequency Modu- 
lation and Television predicted a world of new 
nities. Get Radio Training in. the Coyne 

Sho ps in ( hicago now, and BE READY ! 


Mit Finance Your T 

If you are short of money, you can start now and pay 
ost of your tui * fter you graduate my carn 
wt hon arning Fr fet I 


m nplo 
EXT R A training ‘in INDU STRI AL 
bec: TRONIC Ss no extra cost. 

Wh FREE BOOK _ Men with Physical Disabil- 
y r-* oh oa be "Rig ities— we have special taci!- 
segakod thanks tot © lities for you. if you have a 
“yo thoy "‘Redte- physical disability of any 

om - kind check coupon below 
ereperentan- elevision. | 15, details. 
peccceczesesessone seeceeeee== 
c wis. abay RADIO- ELECTRONICS DIVISION 
Covne ELECTRICAL SCHOOL 
500 Ss. Pentina $t., Dept. AS-4H, Chicago 12, IIlinols 
Send me FREE BOOK on COYNE RADIO-ELEC 
TRONICS-TELEVISION TRAINING, extra 
lus | Electronics course, and details of “Pa 
»” Plan Send | sical diss 


























AMI 


ADDRI 








CIty ZONE STATE 


TT 


DON'T WAIT UNTIL THE WAR IS OVER! 


Since 1929 Cal-Aero Technical Institute has been spe- 
cializing in modern, progressive training for Aeronauti- 
cal Engineers and Master Aviation Mechanics. Prepare 
now for your Aviation Career. BE READY! Opportuni- 
ties are great today and will be greater in 
tomorrow's Age of Flight. DISCHARGED 
VETERANS—Write us about Aviation Train- 
ing as provided under “G. L. Bill of Rights.” 


AL- AERO 


TOCHMICAL |; INSTITUTE 


GRAND CENTRAL AIRPORT 
GLENDALE 1, CALIFORNIA 


LOS ANGELES COUNTY 


Col-Aero Technice!l Institute, Grand Centra! Airport, Glendeole 1, 
Calitormia Send mtormation and illustrated cetelogue on Avietion 
Troining., FREE without obligetion Dept. PS-6 

Nome Birth Dote 


Street 


City 








START YOUR OWN 
REFRIGERATION 
REPAIR SHOP! 


Exceptional opportunity for men of all ages up to 60 
who like to work with tools. Learn to be a service 
mechanic in REFRIGERATION. Our practical, thorough 
home training is easy to grasp in your spare hours with 
a common school education. Learn how to start your 
own business with $50.00 worth of tools in garage. 
basement or small shop. Or take a well 


FREE paid job in this active field 
Booklet | » Write for FREE BOOKLET today. 
MECHANICS TRAINING SCHOOL 


4701 West Pico Dept. 8-6 Los Angeles 6, Calif. 


CHEMISE =r 


There 2 = peste to the. ches mist’s chances for adva 
portance. Experiments 

into’ giant’ a lntintsten Established industries 

laboratories. 1.C.S. training + « Practical . thorough 
- opens this great field to you Instruction 

special! y written by noted chemical engineers 

chemists, metallurgists. And these big experts are AS 

TO UNDE RSTAND. Our editors have explained all technical 

terms simply, clearly. Any person of ordinary intellige ace 

can learn and make =e progress. You have ambition 

have the training you need. Send now for free booklet? 


International Courespondence Schools, Box 7623-1, Scranton 9, Pa. 


EPARE NOW ~~ . TOP-PAYING JOB IN peepee 


our age training NOW 














ender water Salvage engineers are re repairing the 
i e's the first SALVAGE TRAINIM MAN AL offered to the publ 
sperator whe helped our Navy 

» ccm Genet 


ater diving methods, equ 


> CUTTING AND WELDING 
IN UNDER WATER SALVAGE OPERATIONS $2.00 


CORNELL MARITIME PRESS — 241 W. 23rd St., Dept. PS, N.Y. 11 


LEARN manic CARTOONING 


IN SPARE TIME — by Easy Picture Chart Method 
Same Simplified Method that has heiped train creators ie fo 











— 


“Terry & Pirates ‘Preckies,"’ ‘Out Our Way, “Winnie 

Winkie,’* Res'lar Fellers,’" ‘Strange As It Seems,’ 

The Neigh and many others. Earn while learning 

a a ie ne Picture Chart to test your - ty wees 
students, and full details. (St 


Landon Schoo of Cartooning, Dept. 4526, Philadelphia 1, Pa. 


STUDY AT HOME for PERSONAL SUCCESS and 
LARGER EARNINGS. 35 years expert instruction 
over 108.000 students enrolled. LL.B. Degree 
awarded. All texts furnished. Easy payments. Send 
for FREE BOOK—‘‘Law and Executive Guidance’’ 
AMERICAN EXTENSION SCHOOL OF LAW 


Dept. 54-S, 646N. Michigan Ave.,. Chicago 11, t1!. 


Get into the vital meat industry. Concise 
bee yne Training based on 25 years proven 
on v ve the “is used 


I 
W to turn your 
nd for FREE bulletin 


National School of Meat cutting. tne.. Dept. O-31, Toledo 4, 0. 


ALL F \ 
DATA 


Tae a ASTEX Industry needs yoy on small 
production of Lamp and Clock Stands 
ovelties = Piston and Marble imita 

rience unnec c material makes regu 

lar 10c store sellers. R ft furnished .— open d 

rroduction. Small tavesemnens brings good return 

ig chain store orders now being placed. ambitious 
men have chance for real prosperity. Our Free book- 
let will interest and benefit you 


PLASTEX INDUSTRIES, Dept. 2, 1085 Washington Av., Hew York 56, 8.7. 


Buy Wer Savings Bonds and Stamps regularly. POPULAR SCIENCE 





AUDELS REFRIGERATION & 
AIR CONDITIONING GUIDE... . .$4 


New from Cover to Cover—l1 ages, Fully Lllus Covering 
basic principles, servicing, a & repair of household, com- 
mercial & industrial refrigeration & air conditioning. A gold 
qine of essential important facts for engineers, servicemen, users. 


Aur CARPENTERS & BUILDERS 
UIDES—4 Vols. ....... $6 


A on illustrated trade assistant on modern construction for 
arpenters, joiners, builders, mechanics and all woodworkers. 4 
ols., 1600 pages, 3700 illustrations, flexible covers. Pocket size. 
Each volume sold separately $1.50 a vol. 


AUDELS AUTOMOBILE GUIDE $4 


A practical quick ready reference book for auto mechanics, service 
men, operators & owners. Explains theory, construction & servic- 
ing of modern motor cars, trucks, buses & auto type Diesel en- 
gines. 1540 pages, fully illustrated. 55 chapters. Indexed. A 
standard book for mechanics. New fluid drive covered. 


AUDELS DIESEL ENGINE MANUAL.$2 


A practical, concise treatise with questions and answers on the 
theory, operation and maintenance of modern diesel engines in- 
cluding General Motors 2 cycle Diesel. 384 pages, fully illus., 
flexible binding, pocket size. All details plainly brought out, this 
book is of extreme value to engineers, operators & students. 


AUDELS WIRING DIAGRAMS......$1 
oe ages. ag iy il, _— | gay facts on wiring of elec- 

c op ows y iw w par 4 or rac 
tically all fields of electricity. Bach diagram S complete de ‘selt- AN AUDEL GUIDE is A GooD FRIEND! 
explanatory. Highly Endorsed Pocket Companion. u payer d - £ oth tn these Guides of the 

EA TT se e Drains ang experience of ofners in es ul 

AUDELS CLUMBERS & & ST MFI ER? Trades. Save time and money with right methods, short cuts, 
A Practical Trade Assistant & Ready Reference. Explains in plain labor saving ideas. CHECK NOW! You can look over any Auvdel 


language & by clear illustrations, diagrams, charts, graphs, pic- . . . + fi 
tures principles of modern plumbing practic e including Marine Guide in your home. Start the Easy Payments if satisfied. 


Pipe Fitting and Air Conditioning. 4 Vols.—1670 Pages—3642 Cc T 
; ditioning. 1 Vo Se ee CUT HERE se eee 


Diagrams. Pocket size. Each Vol. Sold Separately $1.50 a Vol. 


AUDELS SHEETMETAL WORKERS IM AIL ORDER 


on A ND Je information. Fundamentals of Sheet "Metal Work. 


388 pages. Illustrated. 11 sections. Clearly written. Essential & t THEO. . AUDEL & Cco., 49 W. 23 St., New York 10, N.Y. 


important facts, figures, pointers in everyday language. Ref. Index. 

AUDELS SHEETMETAL Please mail me for 7 days’ free examination the 
TTERN LAYOUTG..............$4 B books marked (X) bélow. I agree to mail $1 in 7 

pent A! by Experts for Sheet Metal Workers Laye mut Men & days on each book or set ordered, and to further 


Mechanics. A Practical Encyclopedia in 10 S tions, size 7 x 10 ° ° 
2—1125 Pages—=350 Layouts—1600 Illustrations. 1001 Key m Mail $1 a month on each book or set ordered until 


ELECTRIC, Y) 
_WORK 


x 
Facts. Fully indexed for ready reference in answering your layout y I have paid purchase price. 


problems. Covers all phases of sheet metal work including Pattern > . " . 
Cutting, Pattern Development & Shop Procedure. If lam not satisfied with GuidesI will return them. 


AUR PAN HEAD... HAS Sama a Reta 


eek mF Pee op tid of be reading [J 5 Audels BLUE PRINT READING | a 
S Audels SHEET METAL WORKERS Handy Book | 1. 
AUDELS NEW MACHINIST & Bc AtGes SHEET METAL PATTERN LAYOUTS ° it. 


Ly aa Seg ty HANDY BOOK. ...$4 Dae teen aN ns CALCULATIONS 


Covers modern machine shop practice in all its branches. 5 prac- * . 

tical books in 1. New from cover to cover. Tells how to set up & | Audets pve song <2 Ss & TOOLMA termed es 

operate lathes, screw and milling machines, shapers, drill presses ( Audels D ESEL ENGINE MANUAL . 

and all other machine tools. 1600 pages, fully illustrated, 5 x 6% rt 

x 2. Indexed. 5 sections. l—Modern Machine Shop Practice. 2— = Audete MECHANICAL GUIDE 

Blue Print Reading & How to Draw. 3—Calculations & Mathe- udels . 

matics for Machinists. 4—Shop Physics. 5—How to Use the ] Audels MARINE Ls ame Handy Book . 

Slide Rule. 60 chapters. Easy to read and understand. A shop Audels SHIPFITTERS Book 

companion that answers your questions. tL Gusties MECHANICAL tORA pa COURSE | 
Rogers ban py tne and DESIG 


AUDELS MATHEMATICS & Bo 
CALCULATIONS FOR MECHANICS $2 Bf = Audels C3 cA HTS and Mechanics Guide 
Boas 


Mathematics for home study or reference. 700 pages, ; 
() Audels MASONS and 


MeRE 


PPP 


Practical mathematics from beginning. How to figure ae 


Easy, correct methods covering a complete review. IL. & Indexed. \ 
[) Master PAINTER and DECORATOR 
AUDELS HANDY BOOK OF Audels GARDENERS & GROWERS GUIDES (4 vols.) 
PRACTICAL ELECTRICITY ......$4 i Oe a eae and Mechanics Guides 
ye! 4, 5, ee 7 and 8 com 


For maintenance engineers, electricians & all electrical workers 
1440 Pages, 2600 Tiius. Covers important electrical information - Audels PAD EN NEERING 

in handy form—ineluding Marine Wiring, Radio Principles, i C Hawkins Aids to 8 es SS AMATION ° 

Welding. Indexed. A Key to a practical understanding of electricity. | Audels WIRING DIAGRAMS 

AUDELS RADIOMANS GUIDE i | Audets Ha Book of PRACTICAL ELECTRICITY . 
A key to the practical understanding of radio including Frequency })Audels ELEC RICAL * POWER R CALCULATIONS 
Modulation, Television, ete., Aircraft & Marine Radio. For radio | Sones rr be AL Guides at $l.each . . 

engineers, servicemen, amateurs. 772 pages. 400 Illustrations & )}Audels ELECTRONIC DEVICES . ss & « e-< 
Diagrams. Photos. Review Questions & Answers, Reference Index. 5 Audels ELECTRIC pratonary 6 
Authentic, clear, concise. | Audels RADIOMANS GUIDE ee ee 

AUDELS ELECTRONIC DEVICES... $2 & (Audels NEw ELECTRIC LIBRARY at 1.50 s Volume 
Tells What You Want to Know About Electric Eye. Eas ily v nder- Vols, I, il, mt, IV, Vv, vi, vil, vill, Xx, x, xt, xi. 

vod. Covers photo-electric cells & their applications. Amplifiers, 
i illumination, frequencies, voltage, photocell, tubes, Ohm's Law, 
wiring diagrams, etc 


AUDELS WELDERS GUIDE 


A concise, practical text on operation & maintenance of all welding 
machines for all mechanics. Over 400 pages, illustrated. Covers ali 
methods of electric and acetylene welding including airplane work 


AUDEL, Publishers, 49 W. 23 St., N.Y. 10 Pemptoyes by oon nnn een nnn nnn PSM 
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START NOW TOWARD A FUTURE IN 
REFRIGERATION aud 
AIR CONDITIONING 


Refri tion and Air Conditioning are among the 
giant adustries of America. Such industries need 
men who )W. Many men servicing and in- 
stalling ae are making large incomes. 


Spare Time Training, 
for your Post-War futur 


Get the know-how now so that you can qualify for 

experience install and servicing Refrigeration 

and Air Conditioning in the stores, offices, homes, etc. 
With proper training and experience, you should be 

able to get started in these great industries or develop 

a Refrigeration and Air (x wee enn business for Rush 

yourself—installing, servicing and maintaining eq Below 

ment. There’s money in it —and INDEP PENDENCE. T ! 


Practical Interesting Training 


You'll like our way of training—through capable home-study inst: 
followed by practice on actual equipment under watchful eyes of sea- 
soned Refrigeration and Air Conditioning men in our shops. You'll get 
top-rate instructions—the easy way. So get now— 

FREE of obligation. Write TODAY—SU 


Seat. 8 365 
ACTS about oppor- Tear rion H 
Paaitie ning and Mechanical Since i927 8 
ed the one that inte rests me most H 
st. @ 
- 


"= (jMechanical Retrigeration 
’ 


tunities in Airc 
nm 
Refrigeration, pnditionir 


NAME 


ADDRESS 











If You Can 
Read English 


You can learn to play 
your favorite instrument 


Booklet 

P ti 
a P ‘ s easy st ) 
U. 8S. School of Music, 86 Brunswick Bide. New York 
-—_—_— _--— _—_— —_—_—— 
UU. S&S. School of Music, 8° Brunswic’ Bidg., New York 10, WN. Y. 
e Free Booklet and Print and Pi I would 


10, N.Y 


ture Sample, 
I 


Address 
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Learn to Service 


and Repair 
ELECTRICAL APPLIANCES 


Learn to be a service mechanic on all types of electrical 
appliances . . and prepare now for a permanent future 
independence and security, operating a business of your 
own. You won't have to worry about losing your job 
when ae next depression comes if you have your own 
electric appliance repair business. There is always a 
de ote for repair work . . and it can't be done by a 
machine. Our practical, easy to learn home-training 
teaches you how to repair washing machines, vacuum 
cleaners, stoves, lamps, motors, irons, etc., and how to 
do house wiring. Also how to start your own business 
on little capital. Write today for FREE illustrated booklet 
which will explain in detail. No obligation. No salesmen 


will call. 
PACIFIC TRAINING SCHOOL 
4701 W. Pico, Dept. AS-6, Los Angeles 6, California 


DRAFTING 


More good jobs now in Drafting. Learn AT HOME 
in spare time (or at our Chicago School Send 
postcard for FREE TRIAL LESSON and see how 
easy to learn and get a good job. 
CHICAGO TECHNICAL COLLEGE 
G-216 Tech Bidg., 2000 S$. Mich. Ave. 
Chicago 16, MLL. 


you can be a well-paid 
ACCOUNTANT! 


Goremetents are well paid and in demand. World-famous 
Ss. shows you how to join them. Wide variety of 
ESasees individually ta:lored. For men or women with no 
previous experience. For those already in accounting In- 
s by well-known Professors of Accountancy, 

ba oe ae Accountants Excellent preparation for 

P.A. examinations. Home study o 

oan gress. Write for free booklet containing full information. 


laternational Correspondence Schools, Box 7623-1, Scranton 9, Pa. - 


“How to Make Money 
With Simple Cartoons” 


A book everyone who likes to draw should have. It is free; 
no obligations. Simply address 
CARTOONISTS’ 




















EXCHANGE 


Dept. 1446 Pleasant Hill, Ohio 


This new 128-page book, ‘‘Stammering, Its Cause 
and Correction,"’ describes the Bogue Unit Method 
for sclentifie correction of stammering and stut 
tering—successful for 44 years. Benj. N. Boque, 
Dept. 1874, Circle Tower, Indianapolis 4, Ind. 


Become a Doctor of PSYCHOLOGY 


w n the degree of Ps.D. Teach the secret of contentment, happiness 

e —— \ Experience the revelation of truth, Charterec 

lividual help. Write for FREE book COLLEGE OF 
UNIVERSAL TRUTH, _5153- A North Clark St., Chicago. 


a SIMPLIFIED ART ANATOMY OF THE HUMAN FIGURE 
by Charles Carison, The book they're talking about! One of the 
most informative books of ite kind “tor both student and pro- 
fessional artists. Charts, notes. and over 350 drawings show 
detailed studies of every part of the body. posed and in action 

¥ $1 POSTPAID 
HOUSE OF LITTLE BOOKS. 156-P Fifth Ave. 


ILLUSTRATED COMIC 
BOOKLETS 


kind men like! (vest pocket 
size.) 25 assorted booklets sent 
for $1. Shipped prepaid in plain 
wrapper. No C.O.D. orders. Send 
cash or money order. No stamps. 
GRAYKO, Dept. A632 
Box 520, G. P.O., New York 1 














orries 


New York 
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LL SHOW YOU HOW TO SUCCEED..RADIC 








F. L. Sprayberry, one 
of the country's fore- 
most Radio Teachers. 











SPRAYBERRY TRAINING GIVES YOU BOTH tr 
TECHNICAL KNOWLEDGE— SKILLED HANDS PRE 


There's only one right way to learn Ra 
ronics, You must get ! 
{ lesson study 
prac 
f 


job or a Rad business o 
our own 


” 
I'll Show You a New, Fast Way to Test 
Radio Sets Without Mfg. Equipment. 
The very same Radio Parts I 

with your ( ourse for gaining 
perience in Radio Repa wor 

adapted through exclusive 

berry wiring procedure 

complete, fast, accurate 
trouble-shooting Thus 

berry methods, you do 





RADIO CLINIC 


RADIO-ELECTRONIC 
SERVICE ENGINEER 


A GOOD JOB IN RADIO & 
TELEVISION BROADCASTING 


A RADIO SERVICE 
BUSINESS OF YOUR OWN 


NOW! YOU CAN PREPARE AT HOME IN SPARE TIME 
FOR AMAZING OPPORTUNITIES AHEAD IN 


RADIO — ELECTRONICS — TELEVISION 


The offer I make you here be the op- with your prose — duties mg with 
portunity of a lifetime It’s your big your Train ping. mu will a. my fa 
chance to get ready for a wonderful mous BUSIN sé BUILDERS which wil 
future in the swiftly expanding field show you he to make some nice 
of Radio Stocereates INCLUDING Ra- profits while learning. 
d Televisic Frequency Modula 

one | Industrial Electronics. Be 

w the time to start. 

tremen 


Prepares You for a Business of 
Your Own or Good Radio Job 


will give you the broad 

principles so necessary as 

which branct 

specialize in I 

sy for you to learn Radio Set 

Installation Work, I te t 

to install and repair Electronic 

quipment. In fact ou'll be a fully 

qualified RADIO TRONICIAN 

equipped with the and knowledge 

perform efficientiy and to make a 
wonderful yoursel 


shead are 
My training 
———— al 


It gets the 

cts across in 

simple way 
understand and 

nd, you can 

entire course 

time It will 

interfere in any way 


JUST OUT! FREE! 


“How to Reed are Diagrams and Symbols” 


“ wate h 
ri te 


success of 


explain 
read and 
gram 
tions of 
= s 4 EE book now 

send you 
describing 
training 


unde rstand Radio “set. 
or circuit, Includes transia 
all Radio symt 


ERFE "bes vk 
ectroni 


ifactured Test 


expensive El 


outlay for 
ent which is 
ree 


Read What Graduate Says 
“One Job Nets About $26. ae” 


Since last week I fixed 7 
good-paying jobs and right | 
working on an an 

»» alone will net r 
long as my work 
way I 


cent of 
Equipm 
but s« 


man 
t only 


now 


hi + , ie LN F. L. Sprayberry, President 
t » aad 5 am Fraid to boa Room 5565, Pueblo, Colorado 


tr ain re | 
Nort Please rush my FREE copies of ‘‘He ow 
n RADIO. ELECTRONICS and TELEV 
to READ RADIO DIAGRAMS and SY 


SPRAYBERRY ACADEMY OF RADIO | 


am not afrai 
ADRIEN BENJAMIN 
Goeovensedaie Conn 


DON’T PUT IT OFF! 


Get the facts about my training 


to MAKE MONEY 
and ‘*How 
MBOL. Ss. 


Name. . 


now! 
Address 
City. ... 


(Mail in plain envelope penny postcard) 


b k y yu'll be . 
fail Coupe “¢ ONCE! or paste on 
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WNata atin ....... MULL 
or ACCIDENT Rob You SERVICE AIR CONDITIONING 


of Your Savings Provide EXPERT 
Hospital Care for Yourself 
Millions of Older 


and Your Family Units Need Expert 
Service. Big After- 
the-War Expansion 


® Costs only 3¢ A DAY + EACH ADULT _ Pill Create Even 


y . 
tec A DAY EACH CHILD Approved for 


FOR SICKNESS OR ACCIDENT Veterans “G.I.” 
Hospital Expenses paid (beginning with the first day), up te . 5940 00 Taining 
FoR — . ans , 
joctor Expense paid, up te $1 oss of Wages reimbursed up ts $300.00 
toes ol itt by Aeciéect ss Stesaae INDUSTRIAL TRAINING INSTITUTE 
WAR COVERAGE and EXTRA BENEFITS 2150 Lawrence Avenue, Dept. P2F, Chicago 25, llinois 
Childbirth Expense paid, pte... 2. 1 sw ew es es SO 


Sickness or accident can easily wipe out, in a few weeks, sav- POCKET ADDING MACHINE 


ings it may have taken years to accumulate. Don't let this hap- 
pen to you. With a Family Mutual Hospitalization Policy, JZ Sturdy steel construction for lifetime use. Adds, 
you'll be able to pay your hospital bills. In case of accident, : subtracts, aids multiplication, Capacity 999, - 
you will be reimbursed for your doctor expenses and for loss of 999.$ A real machine—guaranteed 5 years 
time from work. Your Family Mutual card admits you to any Thou ds of satisfied users. Send name and 
hospital in the United States and your own family doctor may ‘ We ship immediately. On delivery, 
attend you. Benefits applying to children are 50% of those y postman $2.50 (plus C.O.D. and postage 
paid adults charges). If you send $2.50 with 
MAIL COUPON TODAY — No Agent Will Bother You order, we pay postage. Leather- 
5 ette case 5c additional. Your 
FAMILY MUTUAL LIFE INSURANCE CO.. WILMINGTON 99, DEL . money back after 10 days’ trial 


EEE EERE EERE EERE EES if not satisfied 


PS-8 TAVELLA SALES CO., 21-GA West Broadway, New York 7. N. _Y. 


Now, not “‘next week,’’ is the time to start training 
for a top-pay job in this vital field. A drastic shortage 
of trained service experts exists. Many thousands 
more will be needed for big post-war expansion 
caused by new industrial uses. Train NOW to get 
your pick of best jobs. We wil! give you the practical 
training you need. For 2 years we trained men and 
women for the Army and Navy only, in fine-precision 
aircraft instrument work. So our methods must be 
right. Common schooling is al! you need. Our unique 
system makes everything easy to grasp. You can 
train at home and in our big Chicago shops. Write 
for full facts TODAY, without obligation. 








Famity Mutual Life Insurance Co., 


601 Shipley St., Wilmington 99, Del. BECOME AN EXPERT 
Please send me witho t obli n, complete information on 


ur Economical H ilaltzati n Plan 
NAME 


DRESS 
ADORESS — Executive Accountants and C. P. A.'s earn $2,000 to $10,000 a year. 
housands of firms need them. About 20,000 Certified 4 Public Account: 
CITY STATE ants in the U. S. We train you thoroly at home in spare time for 
c examinations or executive accounting positions. Prev pm, ox- 
Tience unnecessary. Persona! training under supervision of staff of 
P. A.'s, inclading members of the American Institute of Account- 
ants. Write for free book,‘ Accountancy, the Profession 


LASALLE Extension University, 417 So. Dearborn St. 


R YOUR PLACE IN A Corre a Dept. 683-H Chicago 5, ill. 


“THERES 
a MONEY 
mr iT! BURNS wili teach you HOW to CREATE ORIGINAL 
$35 TOONS at home that 70, may § Li one —— spss 








a SEL. 
6 lessons and over 600 Illustrations. All 
Send name and ction for free Aonolang 


RAYE BURNS SCHOOL. Dept. 8, Box 3583, CLEVELAND, OHIO 


. y m t busi- 

At Coyne you “Learn by Doing” on a enn a your 
real machinery and equipment. Trained own? Then become a foot 
Electrical men needed now. Electri- i carn f 
, ; ME /NOUSTRIAL correctionist. Earnings 0 

city offers you opportunities f rth CLECTRONICS men and women in this 


best jobs today, ind areal peace-time INCLUDED! greatly needed profession 

rhennen — ponds me pret og A\\\I run as high as $50.-$100. weekly after a few weeks home training 

Get your electrical connie ae _ vie not medical or chiropody—easy terms, no further capital 
: cheetia needed, no goods to buy. 50th year. Write for free booklet. 


EARN WHILE LEARNING, JOB } Stephenson System of Foot Correction, 62 Back Bay, Boston, Mass 
HELP AFTER GRADUATION . Begin today. Write now for our Free Book, “‘How 


o Become a Good Penman,’’ it euntaine specimens 
The place to get your electrical train- and tells how others learned to write in spare time. 
g isat Coyne. We have been training Enclose 10¢ for you 
nand y ng men for 45 years by 4 ‘TAMBLYN SCHOOL OF PE 
famous** Learn by Doing'’ method Tye have facit- N-439 Ridge Buliding, Kansas City, Mo. 
in: the great Chicago shops of Coyne. Jities for men 
Many do part time work to ) helt » out 


Sivas” |eeee! ~~ ARTISTS MAKE MONEY 


Right now I'm including extra » toate ind Find out your ability. Send name, age, occupation and 


ing tn industrial = ote no [the coupon address for Free Vocational Art Test. 


Rook yr No obligation; no em: ART INSTRUCTION, INC., 6145 Art Instruction Bidg., Minneapolis, Minn. 
salesman will call. I want to send you the facts (Formerty Federal & is, Inc.) 

nd let you decide. Mail coupon today. 7 
eS See ee ee eee eee ee ee eee eee 3 




















H. C. LEWIS, President 
COYNE ELECTRICAL SCHOOL 
500 S. Paulina St., Dept. AS-73, Chic ago, 12, 1 


Belington. 2 EAMES STED AHEAD OF THE CROWD/ 














ROCKET YOUR AMBITIONS into reality. Get 
things you want; banish Fear, solve problems 
quickly! Fascinating methods and experiments. 
Wri te —, for startling FREE booklet and 

neing TS. Or send $1 for 5 amazing 
cannons and Fs FAT KEY THOUGHT. Atlanteas 
Guild, Box 582-8, Harrisburg, Pa. 
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YOU GET THIS FASCINATING “A-B-C WAY” 
To Learn Radio at Home—Plus Employment Service 


To help you get started in this great opportunity field the modern, 
effective DeForest’s Way, you get (A) the use of a genuine DeVry 
Movie Projector and 12 “‘Learn-by-Seeing”’ reels of exciting training 
films, (B) the use of 8 big kits of Radio parts to provide valuable 
“Learn-by-Doing” practical Radio experience at home, (C) 90 up- 
to-date, well illustrated loose-leaf lessons. 


This exclusive combination of valuable home training aids can be 


your key to a Good Job or a Business of Your Own in Radio-Elec- 
tronics, with its many present opportunit’.: and great postwar pos- 
sibilities. You can Earn While You Learn, too—doing Radio servic- 
ing in your spare time. And when your training is completed, you 


get our effective Employment Service. 





.. JOB 


OPPORTUNITIES 


RADIO MANUFACTURING of receivers, 

parts, and related equipment, built in numerous 

plants employing many thousands of men a 

women. 

RADIO STATION operation and maintenance 

of equipment. 

TRANSPORTATION RADIO including instal- 
lation, maintenance and operation 

the supervision of Dr. Lee 


per ereny panes, SOUND eee ‘ORDING, 
DeForest, inventor of the POL RADI PU . 


A 
Audion Tube TE SOl ND MOTION PicTt RE EQUIP- 
and often called MENT. 
“The Father of RADIO SERVICING — based on a field of 50 
Radio.” ( million Home Radios, 7,000,000 Car Radjos and 
, similar Radio and Electronic Equipment. 


You get 90 lustrated loose 
leaf lessons prepared under 








ee oe ee 





Write today for DeForest’s big, free book, “VIC- 
TORY FOR YOU!” and complete EQUIPMENT 
folder. Get the facts about the many opportunities 


“LEARN-BY-DOING” 
—AT HOME 
—from 133 practical Radio 
experiments — using De- 

: 2 Forest's unique “Block Sys- 
you make your start in this grand field. Remember— tem” to speed circuit con- 
struction. With 8 Radio kits 
you build and operate SIX 
different Receiving Circuits, 
2 Radio Telephone, Elec- 
tric Eye Devices, Light 

Beam Transmission and 
> P many other instructive 
tomorrow. For more complete details, mail the coupon projects. ‘ 


NOW—TODAY! 


“LEARN-BY-SEEING”—with MOVIES 


DeForest’s Home Movies Help You Learn 
Faster — Easier at Home — —————— ~~ 


in Radio-Electronics—and DeForest's ability to help 


you prepare at home, in your spare time—using De- 





Forest's exciting “A-B-C way” of learning... a 
powerful combination of training aids to help speed 
your preparation for the opportunities of today and 








E. B. DeVry, President 
DeFOREST’'S TRAINING, INC. 
2535-41 North Ashland Avenue, Dept. BPS-6 


te ~ 
= Chicago 14, Illinois, U.S.A. 
Please send me your “VICTORY FOR YOU!” 
esas BOOK and EQUIPMENT FOLDER. 
SEE Radio Circuits in Action.. 
Electrons on the March—with this genu- PL acnctens ewes saebabaereaeane 
ine DeVry projector and training films. Address a Rees S ae. 


.. Zone. . 


O If under 16, deck hee for special © If a veteran of World War ul, 
information. check here. 
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Do you want 


..to go to College? 
.. or to enter a Profession? 


(Such as Accounting, Architecture, Nursing, Dentistry, 
Teaching, Social Work, Osteopathy, Beauty Culture, 
Optometry, Embalming, Chiropody, Law, Medicine, ete. ) 


..or get an Office Position? 


To get anywhere, you practically MUST finish High School 
FIRST. You can complete our simplifed High School Course 
ARE time at home, as FAST as your time and abilities 

Equivalent to resident school work—prepares you for 

pre-professional examinations, business, industry 
texts furnished. Diploma. Credit for H.S. subjects 
completed. Single subjects if desired Low tuition, easy 

American School, Chicago, est. 1897—-endorsed by educa- 
Finish your high school education NOW. Write TODAY! 


High School Course 
at Home Many Finish in 2 Years 


Ran see eee eee 
g American School, Dept. HA46, Drexel Ave. at 58th St., Chicago 37 


Send me FREE information covering special train- 
g in subjects checked below. No obligation on my part 
} High School Course Diesel Engineer! 
Cost Accounting for Mfg ) Drafting and Design 
Architecture and Building for Men and Women 
Automotive Engineering ) Plastics 
Business Management Private Secretary 
Electrical Engineering Mechanical Engineering 
Elec. and Gas Refrigeration Aviation ©€ die 
Air Conditioning Salesmanship 
Railway Training Shipbuilding 


terms 
tors. 


Gentlemen 


Name 








Do Not Delay! 


ane you ever been startled by seeing a successful article on 
e ma ruet, ,and exclaim ed “Why, I invented THAT 5 years ago 

hnink it was valuable enough to Patent 
nt Laws were tended for the protection of the In- 
ventor who slur s on his rights may wake 
someone else reaping the reward that could have 
yr with a valuable Inv 
ion TO-DAY—to 


Send t 
340- pc ambia an B} side. Washington. 


RANDOLPH & BEAVERS 
PERSONALIZED SERVICE 


n Pate 
Free 


ention 


RANDOLP H & 


hould 


t NOW 
BEAVERS 


ac 


Registered 
Potent “aw 
Washington, 

340-0 Soleiben etde. 
T 


art lars « ts. fees, etc.. and 
PRECORD INVENTION f 


Name 
Add 


t 


Electrical Training at Bliss 


924 PAGE AUTHENTIC 
FORMULARY 


Never has a more heipful book been pr 
planning business of their a, 
—— illustrated volume are the for 


~ 
head, expand out of profits, build for independence. 
The experts who compiled this book present this informa- 
tion in simple language. They gi wholesale supply 
sources, short cuts, economy meth« 
} Many paying busin 
simple recipe. Opportunities exist 
Choose from the 162.000 facts 
Adhesives, Cosmetics, Bever 
uloid, Cheese, Clean v4 98 
Depilatories, Dyes, oate 
Household Formulas, 
Lac Laundry and Manicure Prepara- 
(artificial), Mirrors, Molds, Otls, Ointments, Worth More 
rfumes, Photography, Plastics, Polishes, Remedies for Man, Beast, 
Rubber Products, Refrigerants, Soaps, Solder and Soldering, Tooth Ce- 
Varnishes, Thousands of others to make all sorts of profitable items 
Prepare for ‘‘After-War-Business’’ 
Especially recommended for Servicemen and War Workers planning a profit 
able business of their own. Crammed full with money-making ideas 


ALSO! ‘ omple' plans: “‘D.D.T."* miraculous new 


application kills Flies, Mosquitoes, Fleas, Lice, 
Beetles, Roaches, etc. Lasts 3 months. Supply Sources 
Immediate Shipment — Safe | ee age $2.98 postpaid. Canada 
or Foreign, $3.25 U. S. Funds. (C.0.D. shipments U.S.A. onty.) 
ADAMS BROWN COMPANY Books of Applied Science 
— 406 Chestnut Hill 67, snerenasuennienann u Ss A. 


ut SCHOOL a» nome 


Most well-paid positions demand trair me 
Without it, or equivalent, you the 
of your Ey any business or 

_ Whateyv your age, however you're situated, IT 

y ESSARY TO STRUGGLE UNDER THAT HANDI- 

famous for more than 50 years, enables you 

in your own home. You're 

in a class by yourself—study in your spare time—acquire a 
high school education at astonishingly low cost. Authorita 
tive texts! Rapid Progress! Write today for free booklet 


international Correspondence Schools, Box 7623-1, Scranton 9, Pa. 


Size $1 
— KE Compiere 
| Book Only 
10,000 formulas which include 
Liquors, Candy, Gt 
Preparations, Cone 
Enameling 


ages 
ing 
: mbalming, 
nks 
ae 
Paints 
Fow! 
ments, 


insecticide. One 
Bed Bugs, Moths, 
Big money maker 
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Inventions Wanted 


Patented or Unpatented 


Inventions can now be safely sold without patenting 
expense. If you have a practical, useful idea for sale, 
either unpatented or patented, write ¢ y! 


Chartered Institute of American Inventors 
Dept. 3, 631 Pa. Ave. N. ha henimaonsn cess D. C. 


\FRATENTS 


AND TRADE MARKS 
C.A.SNOW ECO. 


Registered Patent Attorneys Since 1875 
Write for Free Book and “Certification of Invention” form 
_ 427 SNOW BUILDING, WASHINGTON 1. D. C. 





NOW OPEN TO VETERANS AND CIVILIANS AFTER 3 YEARS OF WAR TRAINING 


8 months re 
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electrical engineer- 
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A TECHNICAL tns'TITUTE 


aid laboratory assistants; 
production and maintenance techni 
customers’ engineers; draftsmen. 
Graduates hold responsible technical and 
xecutive positions in communications, 
power and manufacturing. Modern buildings, 
dormitories, dining hall, campus. Moderate 
begins July 9. Catalog. 
Washington 12, D. C, 
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WANTED! 


No, we don’t want 
“0132057745” ! But we're 
mighty anxious to lay our 
hands on that old musical 
instrument you're not us- 
ing. We'll pay the highest 
prices in America for any 
of the following band in- 
struments regardless of 
style, age or make: 


TRUMPET * CORNET * TROMBONE * ACCORDION 
ALTO OR TENOR SAXOPHONE * FRENCH HORN 
BOEHM SYSTEM CLARINET * MELLOPHONE 


Send us your instrument for appraisal. If our offer 
is acceptable to you, you'll get spot cash plus ship- 
ping cost by return mail. If not we return it and 
reimburse you fur shipping expense. 


WURLIIZER 


AW Wiser T 


Suite 3406, 105 v. Adams St., sa 3, Ill. 


O13s20S774S 





THE NAME THAT 








sw ENGINEERING wn HOME | 


ith A Chartered Educational Institution 
—— " ae A Charter Electrical, Civil, echanical, a 
Architectural, Steam, Aeronautical. ©, Structural, Mining, Ia- 

dustrial, nigel’ Petroleum. Mari Chemical. 
Courses in ARTS AND SCIENCES: Philos ophy: Education; Letters; 
Public Health; Medical Zerteqracence: sevenoioay’ Sociology: a 
is : Geology: Pol. Scien Th : Law; Busin and 

: s: Searistics Agriculture. 

persted, 4616-8C, Sheridan Road, 


LEARN 


_ Chicage 4 


; mMoOoviE 
PROJECTION 
=—m0m THEATRE MANAGEMENT 


>) The Motion Picture Theatre Business ons big op- 


ta portunities for trained men. Get into a fascinating 
field with a B .. ace a ne future. Train at ‘he ome in 
spare time, e catalog. Established 17 years. 


| THEATRE INSTI UTE ae uecn 
a} SAVE TIME “and POSTAGE 
| Persone! Pustad D 

















Tock aged to simitar fe 200 =: poor $425 
_ Press, 








REFRIGERATION 


Repair and adjust all refrigerators. New manual tells how, Charts and 
Pictures to help you, Price only $1. postpaid. Money back guarantee. 
Supreme | Publications, 9 S. Kedzie ‘aa, , Chicago 12, mL. 


[ REE!! ae HOBBY CATALOG 
Over 1000 Items—Over 300 Photos 
Our new 40 page catalog—just off the press—is the “bible” 
of wide-awake modelers. Practically every nationally adver- 
tised model is listed and many, many hard-to-get items 
Planes, engines, boats, gliders, supplies, etc. 
AMERICA’S HOBBY CENTER 
Dept. SC65, 40 E. 21 St., New York 10, N. Y. 














MAKE MONEY C CASTING wake 
FREE FACTS SENT - 


Make hundreds 

of Plaster Casts, quick, easy 

Sell output to stores, novelty shops, etc. Enor- 

mous profits. No experience. Very little capi- 

tal needed. Start in basement. garage or work- 

shop. Complete simple instructions anyone 

can follow. Start now while mer¢ hants are 
begging for merchandise to se Rush 


PLASTIC ARTS STUDIOS, RRS, Sent 43, Muncie, ind, 
JUNE 


, 1945 
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USE PRINTED PERSONAL POSTCARDS | 


Box 30, Fereiagten 13, Misseart | 


2000 


of Old Line Legal Reserve 


LIFE INSURANCE 


(at age 2 A MONTH" 
ONLY 1s Other ages 


in proportion 
"One Half Permanent Rate in effect 5" year 


Buy as little as $1500. of this solid protection 
—or more—at proportionately low rates. But 
buy your Postal Policy now! 

Postal Life of New York has specialized for 
40 years in insurance by mail and over the 
counter. The savings due to this direct deal- 
ing are Eger on to policy holders. Current 
dividends 942%. Further savings are made 
if premiums are “paid quarterly, semi-annually 
or annually. 


POSTAL LIFE OF NEW YORK 


operates under the rigid New York State Insurance 
Laws and has paid out over 


$55,000,000.00 


to its Policy Holders and Beneficiaries. 
Postal issues all Standard Policies to 
women, from ages 10-60, at low cost. 
Send coupon today for rates on this Modified “4” 
Policy at your age and other details. Life Insurance 
is vital! 


men or 


CLIP AND MAIL COUPON TODAY 


6 POSTAL LIFE INSURANCE COMPANY 
4 511 Fifth Ave., Dept. M-476 
New York 17, N.Y. 
Mail me without obligation complete informa- 
tion about your low-cost Modified ‘4” Policy 
at my age. 
Name 
Date of Birth 
Occupation 
é Address 
(Street and No., Zone, City and State) 


Buy Wor Savings Bonds and Stamps regularly. 25 





Death Rays May Be Weapon 
for Termite Conquest 


Ir was been found 
that certain rays of 
about the frequency 
of those from neon 
light will kill bacteria 
It has occurred to me 
that probably stronger 
rays might kill the 
termites that work so 
much damage in 
wooden houses. I also 
thought that it would 
be interesting if the 
matter could be dis- 
cussed in P.S.M.; then 
possibly an experimenter would be able to 
find way to kill termites at work 
through several inches of wood. These in- 
sects cause millions of dollars of damage 
each year.—J. H. T., Palo Alto, Calif. 


some 


Red Light on Buttons 
for Pea-Jacket 


I must extend my thanks to P.S.M. for for- 
warding so many jacket buttons, and to 
those who responded to my request, even 
though some of the buttons had to be re- 
turned. Incidentally, all the buttons were the 
right kind.—R. A., South River, N. J. 


When we printed R. A.’s appeal for a but- 
ton to replace the one he lost off his Navy 
pea-jacket, we thought it might bring one in. 
It did. Then they began to arrive by the 
dozen. We forwarded R. A. enough buttons 
to last a lifetime. Please don’t send him 


anu more Ed 


He Found His Handiwork 


on a Nazi Prisoner 

Pvt. Morris Diamonp, before his induction 
the chief packer of binoculars for this com- 
pany, wrote us from Germany that he had 
captured a Nazi soldier. While disarming 
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him, Diamond’s eyes popped, for hanging 
from the German’s neck was a pair of 6 x 30 
binoculars that looked very familiar. Sure 
enough, it was a pair that the young man 
had packed personally before entering the 
Army. He identified them by the serial num- 
ber and the trade-mark on the cover. 
M. M. S., Universal Camera Corp., New York 
City. 


Army Man Asks Whether 
There’s a Robot Indexer 


I say, do compilers of dictionaries, tele- 
phone books, and other such lists of words 
or names use a machine to arrange the items 
in perfect alphabetical order? If so, what is 
the machine called, and for heaven's sake 
how does such a marvel work?—Pfe. A. V., 
New York City. 


We doubt the existence of such a machine. 
International Business Machines, we’re told, 
has nothing of the sort. The usual procedure 
is to list each name or subject on a separate 
card in strictly alphabetical order. Thus any 
additions that may be necessary can be in- 
serted up to the time the entire list is sent to 
the printer, who sets it up directly from the 
individual cards.—Ed. 


Satisfied Customer Clarifies 
the Mapping Question 


CONGRATULATIONS on at least 27 years of ex- 
cellent work in publishing the best home- 
craft magazine on the market. You have 
scooped all your rivals as long as I have read 
your magazine. Answering A. B. N., Syra- 
cuse, N. Y., about coastal-line marks, I will 
say that depending on the size of the maps 
required to show the particular situation, a 
scale is chosen; that is, feet per inch or miles 
per inch. A grid system is set up to suit the 
country involved, and the coast line ac- 
curately surveyed to record the mean line of 
mean sea level. The map maker then plots 
the points of the line as closely as possible 
according to the scale of the map he is mak- 
ing. Most map makers plot the main pen- 
insulas and bays and join the intervening 
spaces with a curved line if no importance 
is to be attached to the coast line. Maybe 
this will be confusing ly 
to A. B. N. I suggest —— LFS 
that he should find ‘ 1/7 
some of those num- 
bered-dot pictures for 
children and observe 
how close the dots are 
together to show the 
necessary details. He 
will find that the more 
dots there are, the 
smoother the line and 
the better the picture. 

L. L. A., Tacoma, 
Wash 


qiASHINGTON  [/ 
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\( BEFORE DINNER 


SHERRY — Serve delicious, amber 
ROMA California Sherry... tangy, nut- 
like, appetizing ... with the sun-ripe 
grape flavor and goodness brought 
to you intact by the skill and care 
of ROMA's noted wineries located 
in the choicest vineyard districts of 
California. 
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AFTER DINNER 


PORT—Open a bottle of glorious, deep- 
red ROMA California Port... full-bodied 
...richly fruity. Or serve it any time...any 
evening. Unvaryingly good... always 
delightful. And—like all ROMA Wines 
—this superb quality and flavor for Only 
Pennies a Glass! Roma Wine Co., Lodi, 


ROMA .o/ A - Healdsburg, Fresno, California. 
i os a 


MORE AMERICANS ENJOY ROMA THAN ANY OTHER winew 
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NOT IF You 
AY | M 0 N IZ i | Fortunes Have Been Made 
. | On Worse Ideas Than This 
Do It Now for Lasting Beauty isis deledliesll abi SA 
Higher After-Victory Value | pessiver that you , 


| published an issue or 
Your present car must last a long two ago on your in- 
time yet. So, why let it look its age? ventors’ page gave 
SIMONIZ! Just use Simoniz Kleener me an even better 
and Simoniz to bring back sparkling, a Why go to the 
like-new beauty in no time. Besides, trouble of dolling up 
. : a tin can for your 
Simoniz protects and preserves the ashes. butta. and 
finish—makes beauty last. Also as- burned matches? 
sures higher trade-in value when Line one of your 
Victory comes. So, SIMONIZ now— pants pockets, pref- 
the sooner the better. Sold by grocery, erably a back one, 


auto accessory, hardware, drug, paint with asbestos, and 
attach a zipper. But look out when you 


and department stores. sit down.—A. R. B., Philadelphia, Pa. 


The Simoniz Company Chicago (16) ill. 
Hydrogen Plus Petrol Ought 


MOTORISTS WISE To Make a Rich Mixture 


In my study of chemistry, I found that 
during the use of an automobile battery, 
hydrogen is discharged. Another fellow and 
I were thinking of piping the hydrogen from 
the battery to the carburetor and there hav- 


ing it mix with the air-and-gas mixture. 
HOUSEWIVES DO LIKEWISE Since hydrogen explodes, it would aid in 
saving gas, which at the moment is impor- 
: tant. My friend tried this on his car, and 
claims that it increased his mileage about 
two miles to the gallon. I’m not sure that 
his records are very exact, and therefore I 
am writing to get your opinion on the mat- 
ter. Is it possible that this really worked, 
or was it a slip on his part in figuring his 
gas?—R. E. S., Beaverton, Ore. 


Home Workshopper Hands Us 
a Smart Suggestion 


IN scanning a recent P.S.M., I saw R. E.’s 
suggestion on page 172 to use Prussian blue 
for a depth gauge on a drill. Why not use a 
small piece of friction tape? It is much 
easier to apply and remove.—D. A. H., 
Brattleboro, Vt. 


Right enough, D. A. H. Tape will serve if 
care is taken not to drill beyond the desired 
ER depth, but if this is done, the tape will be 
oy pushed upward and the depth indication 
lost. While the Prussian blue may be rubbed 
off the cutting edge, it will remain in the 

flutes of the drill_—Ed. 


. 
Me 
Sette west « 
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There’s a AIP iin your future! 





® This picture will have 
to wait. America has an 
important job to do before 
your smart, peacetime Ford 
can be produced. 

... But when your new Ford 
does arrive, you'll be proud of 
it. For it will be big and roomy 
—have plenty of “‘go’’. Its styl- 
ing will be youthful, beautiful. 


Inside and out, it will be rich 
appearing —with many refine- 
ments. Naturally, it will be 
thrifty and reliable—as all 
Ford cars have been for more 
than 40 years. 

... Yes, exciting new fun is in 
the offing for you. For some 
day the necessary word will 
come through. And we'll be 


ready to start our production 
plans. Until that time, how- 
ever, the full Ford resources 
will continue to be devoted to 
the needs of final Victory. 


FORD MOTOR COMPANY 


“THE FORD SHOW’’. Brilliant singing stars, orchestra and chorus. Every Suaday, NBC network. 2:00 P.M., E.W.T., 1:00 P.M.,C.W.7., 12:00 M., M.W.T., 11:00 A.M. P.W.T, 


JUNE, 1945 
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add LIFE 
to your Car! 


PYROIL... 


Cleans your motor 
Keeps your motor clean 
Lubricates your motor 


Pyroil frees away sludges and gums in 
your motor and reduces carbon formation. 
P, roil prevents oil from 
draining off cylinder walls 
and pistons. Maintains lu- 
brication and prevents cor- 
rosion. Add life to your 
ear. Ask your gas station 
attendant to add Pyroil. 


Manufactured and Guaranteed by 
Pyroil Company, 
W. V. Kidder, Founder, 963 Main 
Street, La Crosse, Wisconsin 


r 

| PYROIL COMPANY 
| 963 Main Street, La Crosse, Wisconsin 
I want my car to last and run properly, Please tell me 
’yroil and how it can accomplish this for me 


| Address 


; City or Town 


emananenanananal 
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Give a Thought to Chestnuts 
While Developing the Oaks 


AS A nurseryman always looking for some- 
thing better, I think developing the acorn, 
as T. M. of New York is trying to do, is a 
good idea. But I believe breeding better 
chestnuts is preferable because the nuts are 
much superior to acorns in food value and 
palatability, satisfying both man and beast 
alike. In addition, chestnut trees grow a 
little faster than most oaks and will attain 
larger sizes. Some are known to be over 500 
years old and still bearing good crops. Chest- 
nut wood is also superior to oak for certain 
purposes. 

Naturally, we want varieties immune to 
blight. French growers have had to search 
for roots resistant to a certain fungus that 


was also killing trees, and many species of 


oak have been used successfully as stock. 
However, the grafting operation is not for 
beginners, and the slower growth of the root 
generally retards the growth of the scions 
Should a breeders’ association be formed, I 
suggest that both species should be worked 
on.—A. L., Newcastle, Calif. 


This Will Echo Through the Ages 
As The Smith Idea 


Spurrep by the example of the fellow who 
suggested the revolving-door generator, I am 
writing another “why-not” letter. The idea 
is not patented, but if anything comes of it, 
I want it to be known as The Smith Idea. 

In a fairly recent issue of PopuLar ScleNCE 
MONTHLY I read that the electron microscope 
can enlarge 100,000 times. (Fancy turning 
one of those on your mother-in-law!) Now 
comes the really pertinent part of my letter. 
Why not build an electron telescope? With 
such a powerful instrument, we could, for 
instance, get positively chummy with the 
people on Mars. We could read the Mar- 
tian Daily News over their shoulders, 
study their agricul- 
tural and engineer- 
ing methods, watch 
their baseball games, 
and even give the 
once-over to their 
bathing beauties. 
With an X-ray at- 
tachment on the elec- 
tron telescope, our 
research might be 
made even more in- 
teresting.—C. E. S&., 
New Orleans, La. 


IM THE << 
GOD OF 
WAR RE- f 
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The GIANT SUPER-TELESCOPE has three 
precision-ground highly polished lenses 
It extends to 3'/, feet in length, giving clear 
focus. It is light in weight, sturdily and 
handsomely constructed, with a wide 
magnification field. You don't have to 
know anything about telescopes to use 
it. Simply hold it to your eye, extend the 
triple barrel, and all the wonders of scien- 
tific vision will be close up to your eyes. 
Folds ior easy carrying. Because of mass 
production economies, we offer this tele- 
scope at an unbelievably low price. See 
birds, ball games, sporting events, ships 
and planes, in full detail. See people when 
they cannot see you. See wi'd life, moun- 
tains, the heavens in their full natural 
beautiful detail. The price of the GIANT 
SUPER-POWERED TELESCOPE is $2.96 with 
this introductory offer. Most telescopes of 
this lense construction and size sell up 
to $15.00. We cannot assure you that the 
supply will last so you must act fast! 


er. 





5S DAYS FREE TRIAL— 
RUSH COUPON 


Just send coupon with $3.00 and get your 
GIANT TELESCOPE and FREE CARRYING 
CASE postage paid. If you peter, just 
send coupon with no money and get 
yours C.C.D. at $2.98 plus new C.O.D. and 

tage charges. Use it for 5 days and 
f you are not satisfied, return it and your 
purchase price will be refunded. nd 


z= 


< 


Coupon today! Invenco Corp. P.O. Box 28). THE HEAVEN 2 


Church St. =, New York 6, N. ¥ 
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SPECIAL TELESCOPE OFFER / 


Here is the most remarkable offer that we have ever 
made. Now you can see most everything you want to 
see! Now you can bring distant objects so clearly 
close to your eye that they will seem almost near 
enough to touch. Why feel frustrated and baffled by 
something far away that you want to see in full 
detail. Why be limited in your vision when you can 
multiply it 13 to 15 times with the amazing 3 super- 
powered lenses in this GIANT telescope. Quickly over- 
come the handicap of distance . . . the magnification 
does it like magic. This new telescopic invention is a 
miracle of mass production economy and engineering 
ingenuity. Made of available war-time materials, it 
is the equal in performance of telescopes that sell for 
as much as $15.00. Think of the wonderful fun you 
can have by extending your vision 30 miles in full, 
clear detail. Read on for full explanation of this really 
remarkable invention. 


NO Wesee crear or 


SHORT DISTANCES— with 
CLOSE-UP DETAIL! 


antd, wre Se 


This beautiful, 
military - look- 
ing carrying 
case is yours 
absolutely 
FREE with this 
offer. It is made 
of heavy can- 
vas that fits 
over the tele- 
scope, making 
it easy tocarry. 
and protects it 
from dust, dirt 
and rain. Top 
fastens by a 
drawstring. 
and can be se- 
cured easily, 
comfortably 
Ground your 
wrist. Carrying 
case absolute- 
ly FREE with 
offer so send 


yr -LOS 
BG REE ARRING CSE 


Es > & 


wi 


ee ; 


INVENCO CORP. Dept. T-9906 
P.O. Box 281, Church Street Annex 
New York 8, N. Y. 


0 1 am enclosing $3.00. Send me TELESCOPE and 
FREE CARRYING CASE immediately. You poy 
postage. I can return in 5 days for full refund 
if 1 am not completely satistied 

© Send C.OD. I will pay postman $2.98 plus new 
C.O.D. and postage charges on arrival. (Same money 
back guarantee as above). 


NAME 


ADDRESS . 


CITY & ZONE 
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Be Popular-Learn 
the Newest DANCES 


in 5 DAYS-or NO COST! 


NEW REVISED EDITION 


of DANCING 
includes the Rhumba, Conga, 
Sambo, Jitterbug .. . Fox 
Trot, Woltz and Tap Dancing. 


All the newest Swing st 


GET mont’ FUN. ‘our “OF 
Lire! your way t« 
' Start now 
uture 
ma as THis "FREE 
I-eDp 
» 
elps learn 
1 “quickly. Be convin od if not satisfied with results 
ae ix money back! Ar 7 
Ipping ar : ery REE of extra charge 
“SEN No ‘money! * post Lal plus a few cents 
t rier i “ KS practice simple 
f learned to dance 


PIONEER PUBLICATIONS. INC. 
1790 reeteee, Dept. 876 
New Yor Nn. Y. 


by Betty Lee an 
pay on arrival 
Ship postage prepaid 


tt learn to dance, I may 
{ll refund purchase price 


| 

| 

| 

| 

| 
| 
| 

! 
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JUST OUT! NEW FROM COVER TO COVER 
AUDELS 


PeerRiciBaTION 


and AIR CONDITIONING GUIDE 
4 Books in One! Covering: 


Basic principles, Servicing, 
peration, Repair of 
Household Refrigeration 
2—SpecialRefrigeration Unita 
3—Commercial 
Industrial Refrigeration 
= —Air Conditioning Systema 
gold ane of essential 
tmpertant acts for ENGI- 
NEFF RS, SERVIC EMEN & 
SEE 
AC =, Book isa Good Frien@] 
Here you have at your fingers’ 
ends a Complete Library in 
ONE VOLUME, the neces- 
sary data you have been look- 
ing for on: MODERN UNITS, 
SYSTEMS & MACHINES, 
REFRIGERANTS, including 
Freon, Lockers, Water Cool- 
ore, Quick Freezing & 
SB my Systema, 
280 Pages, 46 chapters all 
Fully Illustrated & indexed for 
Ready Reference. 


ANSWERS YOUR QUESTIONS 


TIOR. 


DITIONING 


IGERA 


REFRI 


} 


COMPLETE “a PAY ONLY $1. A MONTH <— 


AUDEL, P Publishers, 49 W.2 23rd 4 St, New York 10,N.Y. 


MAIL AUDELS NEW REFRIGERATION GUIDE for tree examination. If 0, K. 
i will send you $1 in 7 an then remit $1 monthty, ‘until price of $4 is 
patd. Otherwtse | will re 


Name 
Address 
Occupation 


Emptoyed by 
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Get tuto Good Paytug 
AUTO BODYa+./ FENDER WORK 


BIG DEMAND fn Auto Body and Fender work. 
Start training now spare time at home for good 
pay work now and postwar. Practical shop 
experience included. U.E.I. Training covers 
™ metal work, welding, painting, etc. Place- 
4 ment service—or we will show you how tostart 
own shop. Behind U.E.1. TRAININGis a 
hy large national organization founded 1927. 
Write today for Free Facts—No obligation 


Biviston © UTILITIES ENGINEERING INSTITUTE 


3324 BELDEN AVENUE, DEPT. 365-X, CHICAGO 14, sLLINOES 


vet ®S MOUNT BIRDS 


Animals, Heads, Fishes, Pets; to TAN. 
Be a Taxidermist. Profit and FUN. 
Hunters, save your valuable TROPHIES. 


ant, ducks, squirrels, everything 
AN for leather and furs. Wonderful waaey 
move, +. ra, A Bag 3 PROFITS 
. INVESTIGATE NOW. 


FREE BOOK oan ain 
NOW absolutely FREE. Write TODAY. 
Send Postal Ld for FREE BOOK. State — 








PORTRAIT 
PAINTING 
AT HOME 


EARN MONEY 


STUART STUDIOS. Send for free book today. 
121 Monument Circle, Room 286, Indianapolis 9, Ind. 








‘STUDY AT HOME 


With A Chartered Educational! institution 
Men with legal training win higher po 
sitions larger earnings, and are bigger 
successes in business and public life 
portunities NOW greater than ever before 
Complete course includes 21 college grade 
textbooks, Send for Catalog McKintey- 
Roosevelt incorporated, 610-18, 
Sheridan Road, Chicago 40, tilinois. 
UPPLIES- ACCESSORIES 


y, MICROSCOPE SCIENTIFIC INSTRUMENTS 
tat. seed Eo Ze3s | INDULDICAL 7 


BOU yeh Ly EXCHANGED REPAIR AMATE RIAL | 
EE LIS a 
NATIONAL SCN TIFIC INSTRUMENT CO 119 CHAMBERS ST NY? 


WATCHES WANTED “Ysseve" 


USABLE 
—all kinds, even Ingersolls. Highest prices paid for jewelry 
rings, spectacles, alarm clocks, razors, cigarette lighters, gol ld 
teeth, etc. Cash mailed promptly 

Lowe's, Molland Bidg., Sept. PS, St. Louis 1, Mo. 


MASCOT SLIDE RULE Ge 





Fits the pocket. Quickly solves any problem 
in multiplication, division, proportion. Gives 
the square, the square root, logarithm and 
reciprocals of all numbers. Trig scales give 
sines and tangents of numbers. Fine black 
graduations on white celluloid. Complete 
with instructions. In fabricoid case $1.00 
in leather case $1.25. Money back if not 
satisfied. Special offer to agents and dealers. 
MONITOR SLIDE RULE 6” Dic. 
Made in white Vinylite. Same scales as Mascot Lan 
Rule. Complete with instructions, Without case. $2.9 
Leatherette case 75c additional. 
TAVELLA SALES CO., 21-G West Broadway, New York 7, N.Y. 
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TELEVISION 
ELECTRONICS 


Own Your Own Business. Win and 
Hold a Big Job in Industry... 
Cash In on the War Developments 
in One of the Greatest and Best 
Established Fields in the World... 
Learn Radio by the 


SHOP METHOD HOME TRAINING 
OF THIS GREAT NATIONAL TECHNICAL TRADE SCHOOL 


Here is the modern practical way to get the fundamental training you need to succeed in the vast new 
field of Electronics—Radio, Video ( Television), Communications, Power and Control. You learn quick- 
ly and thoroughly because you get the actual shop methods of training developed and being used 
right now at National Schools. This training is brought to you—right into your home. You 
study in spare time, odd hours, a few minutes a day and you get the advanced, con- 
structive training system developed and used by experienced instructors and prac- 
tical engineers. USE THE COUPON. Study the FREE lesson you receive and 
you will realize at once that this is the way for you too, to win SUCCESS. 
» Age of Electronics is here. Americans demand the convenience, the serv- 

he luxury that Radio and Radionics wil’ bring them 
means t YOU 7? by 9b) waiting for YOU wherever you 
wn outrig built on what YOU KNOW, with 
HE COUPON AND SEE HOW YOU CAN MAKE 

UR START. RG Ht NOW. 


gegardiess of where you live or what u do you can cash 
in on this opportunity. You don't to quit your job 

to get your training. Y¥ Pa still in the Service 
and train with 


Use the Actual Shop Equipment n/ » the School Sh« > 
That Comes to You With Your Course : ‘ gmalyee 5 satisfy yourself 
“ ha t is » and practical and may mean a big 


> bes 3 
he est teacher u r : : successful career for you 


exclusive National : 
ac wy A c 
< z 1 quipment at x ) ’ 
Bulld a super heteredene receiver Build signal generators face realities now! Is the job you’re doing 
and other instru- J going to last? How are you going to meet 
aaa ona _ ere: : conditions when the world_returns to civilian 

and supplies included Production? Radio is a Big, ound, 
Read what in your course Established Business. When you hang up 
ve gain marvelous your uniform— when your war job folds up 
» by — method . nu proudly into an essential estab 
> j i and you have Perhaps a business 
these successful Valuable equipment and tne We.) Sela LAL, Answer these questions by 
struments to use on the job. z » catalog sent you FREE from 
Tl L . d Only National Schools can Welge\ £m fe) National Schools, Fill out and mail the 

AL traine provide you with SHOP METHOD 5 lea coupon today. 
HOME TRAINING for only Na- yourse wha 
nat as esha thet FREE LESSON 
men say! ratories and testing, plants YOUcando 

’ experile —— ans ft F Examine the National Shop Method 
instructors that can developan¢ 4 of Home bee > ~ carefully Be 
provide the service necessary for in RADIO! nvinced ady the lesson we 
such a training method. Send the cou “ iil send you FREE No obligation 
ill out the coupon 


SHOP METHOD TRAINING pon and examine the evidence yourself of any sort 
WINS GOOD JOBS und mail it today 


1 Mpa alr ae NATIONAL SCHOOLS : 
t * 


Radio Photo wine 
m doing we LOS ANGELES 37 1FoReNt 


: engaged. sh iy i MAIL OPPORTUNITY COUPON FOR QUICK ACTION 


National Schools, Dept. 6-PS (Mail in envelope or 
4000 South Figueroa Street paste on penny post card) 
Los Angeles 37, California 

Mail me FREE the books mentioned in your ad including 
sample lesson of your course, unc tand no salesman will ca 


lonal offers 
the ADDRESS 
Washir — m, 
4 
Read what hundreds of 
students have written about Nationa 
Send in your coupon today 


crry STATE 
ude your zone number 
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HOW NOU LAN BUDA 
IGHTY BODY 


Quickly! Easily! Pleasantly 
in 10 minutes a day in your own home 











“The World's greatest molder of men’’—at last reveals to 
you in these five complete book-courses (value $5 each) 


1, How YOU Can Build a Mighty ARM! 


Let me give YO TOO, such a pair of chain- 
breaking biceps. The strongest-armed man in the 
F. Jowett planned this course for 

erter stands as of that 

ari men venpaet and 


25¢ 


Complete Arm Course 





2. How YOU Can Build 
First prize tor a Mighty CHEST! 


physical pertec- at the Heroic Chest of 
tion. Jowett Pupti ‘ yer 
' f ' v I to 


A. PASSAMONT 


, 
. w 


Gonuinte Chest Course 


REX FERRIS 
Championot South 
Africa, says, **t 
owe everything to 
Jowett Methods. 





o 3. How YOU Can 
Build a Mighty BACK! 

oh my Ogg Fy 

I n> ir pre ’ Let 

ne ‘ i a f power ‘Square 

5 aha i fers wees anne mt litary spread A spine 


25¢ 


Cuas. scnarrEn Complete Back Course 
an amazing Jowe 

product Once 7 
puny weakling 


puny ecakting. 4 How YOU Can Build 
ages a@ Mighty GRIP! 


a Manly Grip like this 
i you give f 1 forearm 





WwW. BURNS 
A Jowett-made 
Olympic Strength 
Champion 





5. How YOU Can 
Build Mighty U lcs 
oes 3 


Complete Leg Course 


Last Chance! Get All 5 
Picture Courses for$] 00 


nd learn the Wo 
ting FREE! 


" 25¢ 





BOB MITCHELL 
A Jowett Cham- 
pion—notinwords 
but oy ACTUAL 
RECORDS. 


BOOK WITH PHOTOS OF FAMOUS STRONG MEN 
MAIL COUPON NOW FREE 


Jowett Institute of Physical Culture 


230 Fifth Avenue, Dept. 658A, New York 1, N. Y. 
Ge ge F wet Your fr position lk me Baed ve tae Send 
ec for 
~ of ‘PHOTOS 
» Mighty Le . 
George — 
ty G 
Champren of 


Chemprens rders less 


NAME 
(Ple 
ADDRESS 


Buy Wer Savings 


Bonds and Stamps regularly. 


MODEL RAILROADING 


World's Most Fascinating Hobby for Men 
We would like to send you a FREE 32-page booklet, 
“Your Model Railroad,"’ which tells al! about this absorb- 
ing hobby. Pian now for a postwar railroad of your own 
in attrc, basement of spare room Just send us a postal 
card asking for FREE booklet SORRY. We can't urge 
you now to subscribe to the MODEL RAILROADER 
magazine because of paper restrictions but we would 
be glad to list you as an immediate postwar subscriber 


MODEL RAILROADER MAGAZINE 
Dept.N, Milwaukee 3, Wisconsin 





DRAW CARTOONS 


EASY...PLEASANT WORK! 
Let CHAS. H. KUHN, with 25 yeors actual expe- 
rience in drawing a daily newspaper cartoon, 
teach you how to create, draw and sell your work. 
52 complete lessons—one sent each week. Pro- 
fessional criticism on every lesson. Write today. 


Complete Course 
Only $15.00 


KUHN SCHOOL OF CARTOONING 


420 MURPHY BUILDING Dept.S. INDIANAPOLIS 4, INDIANA 


“DRAFTING 2 


TO SUCCESS! 
larger responsibilities, a real career in- 


had by the 
to thorough 





Increased salary, 
stead of a_job—these 

makes the way 
training open to you. 
eve big name’’ American in engineering and production 
acquired experience at the drafting board. Many of them 
started by writing for the I.C.S. free booklet. Send for 
it today! It can be the most important act of your life. 


International Correspondence Schools, Box 7623-L, Scranton 8, Pa. 





Baking 1s one of America's high industries in wages. 
Nearly depression-proof. Thorough basic home course 
§ sound foundation. If you have aptitude, write for 
FREE BOOKLET,“Opportunitiesin Commercial Baking.’ 
National Baking School, 1315 Mich. Ave.. Dept. 136-A, Chicago S 


HOW TO BECOME EX- 
JIU-JITS PERT, Keep Health, Have 
Fun. Teaching 35 years. Send 10c for sample lesson. 
Modern School Jiu-Jitsu, 1-ditsu, Dpt. AA, 5 Ww. 52 St., N.Y. 19 


> WINDOW SIGN LETTERS 


For Store Fronts and Office Windows. Anyone can put 
them on. Samples furnished. Genuine gold and silver. 


METALLIC LETTER antec 441 WN. Clark, Gateage 10 


GOOD NEWS| 
For Piles - Colon Sufferers 
woo 
ssc SORE paame’® | 
jes 


Ze 


You may now have a copy of this 122-page 
F RE E BOOK by asking for it with a postcard 
or letter. No obligation so write today. The 
McCleary Clinic, 671 Elms Blvd., Excelsior 
Springs, Mo. 
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SY 
Row 
You’ really enjoy learning plastics this new, inter- 
esting way! For you'll actually make beautiful, useful 
plastics articles during your home study training with 
Plastics Industries Technical Institute. 


NOW’S YOUR OPPORTUNITY— Yes, the ex- 


citing age of plastics is here! Demands of war have 


caused phenomenal growth in the plastics industry— 


creating exceptional opportunities for those who know 
plastics. If you are a person with an eye to the future, 
you won't remain on the outside looking in — you'll 
want a choice position in the growing, expanding plas- 
tics field—or a plastics business of your own 


WE SUPPLY MATERIALS— For your interesting 
and practical work with plastics, we supply handsome, 
colorful, transparent rods, sheets and tubes of plastics 
from which you make useful, attractive creations. You 
saw, cement, machine, buff, form, dye, decorate, cast 
and laminate various types of plastics. You also design 


Dept. PSS-6, 122 E. 42nd St., 


Meu - 2 vopitable Vudustry f OWN BUSINESs 


your own plastics articles—develop your own ideas-— 
express your Originality. Earn money while learning. 


A COMPLETE COURSE—This practical training 
in plastics fabrication is only one part of the Plastics 
Institute home study course. In addition, you learn 
about the many types of plastics, their manufacture, 
characteristics, properties and uses—intensive coverage 
of molding and mold design—testing and cost analysis 
—everything to prepare you for your place in plastics. 


START YOUR FUTURE TODAY-— Mail the cou- 
pon below now! We will send you an interesting, illus- 
trated free booklet with valuable information about 
plastics. We'll tell you how, at small cost, you can pre- 
pare for a future in this important industry while carry- 
ing on your present work. Don’t put it off. Clip the 
coupon and mail it today! 


VETERANS: ASK ABOUT G.I. TRAINING 


New York 17—Dept. PS5-6, 221 N. La Salle, Chicago 1—Dept. PS5-6, 1601 S$. Western, Los Angeles 6 


SPECIAL RATES FOR SERVICE MEN 





INDUSTRIES TECHNICAL INSTITUTE 


Mail in Envelope or 
paste on penny postcard 


Plastics Industries Technical institute 
221 N. La Salle St., Dept. PS5-6, Chicago 1 


Gentlemen: Please send me the booklet ‘World of Plastics’’ and information 
on your training program. I understand there is absolutely no oblig: 

SII cidinstnalainnchatsthanaithictcaninleptesdenaiaiinasisaasiescuaddds Occupation 
Street iniitbunadaiasaall aah j 

is ciice achuncdicigneiabi SSE SET ee Zone 

[ Check here for special information. 


il booklet. 


FREE BOOKLET 


: Send For It Today! 
Veterans 


nder 18: Check here for spec 


Ea Bixsictsinlgest 
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SO IT NEEDS FIXING 


By S. T. CHRISTENSEN 
the “Fix-it Man” 


4 ELL, I guess I'm the fellow to see, for 


I've repaired thousands of refrigerators 
(home and commercial both), vacuum cleaners, 
radios, washing machines, irons, fans, lamps, 
mangles, motors, etc. In fact, many of my cus- 
tomers call me their “electrical appliance doc- 


tor.” And, “doctoring,” I might add has paid 
me a good substantial income for quite a few 
years. Funny, in a way, how I got started. Al- 
ways liked to tinker and by experimenting 
around I found that most electrical appliances 
had many things in common. That, regardless 
of what the appliance was used for, or who the 
manufacturer was, the basic principles were 
much the same. From fixing my own appliances 
to fixing, friends’ and then for strangers at a 
fee, seems now to have been but a small step. 


What to Charge? 


At first, I let the owner decide the charge 
and, frankly, I was amazed at what I earned 
per hour. But then, when one figures what 
initial costs are involved in buying most elec- 
trical appliances, one can readily see that 
spending extra dollars for repairs is well worth 
while. Before long I was making more in my 
spare time repairing than from my regular 
job. The result I went into business for 
myself. When war came, business boomed, for 
new appliances were not available. 

For a while, repair parts (needed on some 
jobs) were a little difficult to get. But that 
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situation seems to have adjusted itself for 
many repair parts have today the high priority 
rating of AA2. After all, we must provide for 
the health and well-being of our civilian popu- 
lation. 


The Future Offers 

Friends ask me about my future. And, I 
think I've got a grand one. Age is no handi- 
cap in repairing. I have in my files enthusiastic 
letters from repairmen ranging in age from 
18 to 79 years. After the war, we're bound to 
see hundreds of new products on the market 

. products that the average person never 
dreamt of. These new products and our old 
appliances are all going to need at some time 
or other “‘fixing.’’ Well, I'll still be the fellow to 
do it. The field open for appliance repairmen 
is unlimited. I don’t worry at all about too 
much competition. 


If You Are Ambitious 

To the contrary, I've prepared a complete 
course, chuck full of simple, easy to under- 
stand photos and drawings and written in 
the same non-technical language as this article. 
I know the course is good, because I have 
hundreds of men all over the country writing 
to me telling me how the course has helped 
swell their pockets with cash. If you too want 
to prepare now for your future, I suggest you 
read the next page and send me the handy 
coupon,” Adv. 
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PREPARE NOW FOR THE FUTURE 


If now in war work, start your home appliance repair business NOW in your 
spare time and be set with a business of your own when the war is over. 
You don't need elaborate fixtures or expensive equipment to be a successful 
repairman. Operate from your garage, basement, vacant store, etc. Work 
as many hours as you wish—the home appliance repairman is his own boss. 
It is a profitable occupation for on many types of repairs it is not unusual for 
a repairman to charge on the basis of $5.00 to $6.00 per hour. Don't gamble 
with your future—learn a trade that will always support you. Remember 
as long as electrical appliances are used, there will be a need for electrical 
appliance repairmen. 

If you are at all mechanically inclined—can hold and use tools—then you 
nave all of the qualifications required for becoming a big money earning 
home appliance repairman. It does not matter if you have not had a great 
deal of schooling or had previous experience along these lines—WE WILL 
TEACH YOU. Age should be no barrier—nor should any minor physical 
nandicap. 


New Course Tells All 


Profusely illustrated, our new course shows you in simple, easy to under- 
stand language and drawings how to make each repair on refrigerators, 
vacuum cleaners, washing machines, motors, etc. Explains and gives you 
a working knowledge of electricity, welding, nickel plating, etc. Shows you 
how to build the power tools you need and how to solicit and keep business 
coming to you. Not a theory course but an honest to goodness course writ- 
ten by and used by repairmen the country over. Price of course is so low 
that the savings on your own household appliance repairs will quickly pay 
for it. Act now! Mail the handy coupon below today. 


————Read What Our Students Say About Course-———~— 


I really believe your course The Course in Appliance I am a mechanic for the 
the best investment 3 > Servicing arrived a few Western Union Telegraph 
chanically minded a an days ago. Want to take Co. Three days after re- 
make.—Claude E. Allen, Ilr out a few minutes of my ceiving the lessons in re- 
dianapolis. Ind valuable time to let you frigeration I earned the 
I have received your Course know that this is just exact cost of the course 
in Appliance Repairing and I what I have been looking Henry S. Lee, Washing- 
must say I am well pleased for ever since I opened up ton. D.C 

with same I am only sorry my Fix-It shop I must I work day times at the 
I did not have said Course lit that you told the shipyard and after 4:00 
some years ago. I have learned t h when you said that P.M. I operate from my 
so much more through this it contains quite a bit cellar and garage. I av- 
course I would not part with more information than I erage $10.00 to $15.00 clear 
it—Charies Schwarz, Hamil- bargained for P. J every day Walter Hanhy 
ton, Ohio Bret], Sebring. Ohio. Brockton, Mass 


GET STARTED TODAY— MAIL THIS COUPON 


Se Se SS SSB SF SSS SSS SSS SSF SF SSS See, 
CHRISTY SUPPLY CO. 

2835 WN. Central Ave., Dept. D-2901 

Chicago 34, Illinois 

Please send me fre istrated literature abcut America's 
Fastest Growing istrvy--ELECTRICAL APPLIANCE 
REPAIRING 

Name 


Address 


State 


See S22 ee eee Vs es eee ee 
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Big set of shop prints 
and wiring diagrams— 
yours to keep! 


JUST FOR LOOKING OVER NEW 7-Vol. SET 


OACTICL aELECTR rcity 


hing electrical 
' 


overseveryt 


"D.C. motors tomotive, radio 
RADIO; ELECTRONICS. 
I 


t 


e: - re 
llustrated. Beginner ld-t r, you need this great set! 
SEND NO ‘ ipon brings complete set for 7 D \¥ 
FREI ua \L. Examine it, use on job 
MONEY! 2 os » Prints Book is YOURS to 
KEEP REGARDLESS Of WHETHER 
OR NOT YoOt CIDE TO KEEP THE 7-VOL SET. 
tof the rat ty pe of job—hz Ay em 
E1 os » Prints B k NOW. 
a re lest to see the D KS 

- ee SS SS SS SS SS SS SS eS eae SSeS eee eee 
COYNE ELECT. SCHOOL, Dept. AS-RB, 500 S. Paulina, Chicago 12, Il! 
t ! APPLIED PRACTICAL ELECTRICIT 

BOOK ‘ { 7d I lireturn 7 \ 

Pr : 











Get In at the Start—and Grow 


a new industry which the nation’s war 
cing to quick maturit Already Plas- 
spensable in practically every branch 
ice—Aircraft, Ordnance, Chemical, 

. Signal Corps, ete. Opportunities ? Nearly 
from homes to clothing, from gadgets 
ols, will be affected by Plastics. 


Spare Time Training Now Ready 


The time to get started is now. You can prepare 
me, in your are time, to take your place 
industry that even now is leaping 
A new, practical training plan 
yur ambitions 
Don’t 


an infant 
pr minence 
10w ready to help you realize 5 
and build your future securit Act now. 
delay. Mail thi coupon toda 
<<< eee ee ee See ee ees 
AMERICAN SCHOOL, Dept. PA46 
Drexel Ave. at 58th St., Chicago 37, 111. 
Send e FREI formation covering special training in 
‘ ecked below No obligation on my 
Plastics Cost Accounting for Mfg. 
Electrical Engineering () Automotive Engineering 
Drafting and Design ) Architecture & Building 
: for Men and Women ) Shipbuilding 
Diese! Engineering Business Management 
, Mechanical Engineering 2) High Schoo! Course 
) Aviation \) Radic Railway Training 


Vame 


Pee 





. 
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LIQUID MARBLE 


Make beautiful artificial Marble slabs. Pour from 
liquid state. Glazed or un-glazed. This Marble may 
be mottled, veined, multi-colored or left in its 
original snow-white state. The color is actually a 
ne of the Marble, does not fade or wear away. 
ziquid Marble_is unsurpassed on kitchen or bath- 
room walls. Easy to make and install. PLASTIC 
FLOORING. May be made in any color or combina- 
tion of colors, Gives a lifetime of wear. Dustproof, 
Soundproof. Verminproof. Resilient to the tread. 
Lay out solid from wall to wall or in pattern design 
of various shaped blocks, FLEXIBLE MOLDS for plaster 
casting. Make your own molds for few cents each. 
$1.00 in raw materials will make up to $25.00 worth 
of finished goods. (Send no money.) We furnish 
names of buyers. Write now for free information, 
and get in on busy season just starting. 


COMPO.-TEX, Box 786-G, ST. LOUIS 1, MO. 


Big Money for Workers 
In Home or Shop 


A ncaa Concrete Specialists wanted No experience 
needed. Make Colorglazed concrete pottery without molds, 
New lost ost patented method Cemetery products, 
~ »velties, tiles, floors, etc. Basement leaksealing 





big pay projects. Booklet, details free. Men only 
} NATIONAL POTTERIES COMPANY 
542 West Lincoin, Fergus Falls, Minnesota 


MECHANICAL 


This is the machine age. An 1 back of every machine— 
every part—s the engine >» designed it. the trained 
- ! der there s pigh pay 


ENGINEERING 
PAYS! 


T 
 authe ritative, 
most any ma 





CASH IN on Big Cartoon Market. BECOME 
CARTOONISTS QUICKLY with our NEW, EASY 
METHOD. No experience necessary. Prepared 
by successful cartoonists. Only $2.85 post- 
paid. SATISFACTION GUARANTEED. Sample 
LESSON PLATE and interesting literature FREE. 
NATIONAL ARTISTS BUREAU 
Dept. C-1, Box 4248 Dallas 8, Texas 





4 REPAIR YOUR OWN ELECTRICAL APPLIANCES_- 


CHANITE Sell Welding ELECTRICAL HEATING ELEMENT FLUX. 
eee oe amen merrertens enced §) OO powpend 
Gusremteed Nethang Like ke! 


cuanere Sats COmPany 
94 Seth Mtoe Werte 4 Tones 


The SUPER SYSTEM 


of Natural Physical Training builds 
health and strength. Send for my 
free booklet Zuilding A Better 
Body"’. Also forward to me, post- 
ecked below. 
wadusnen of Exercise & Strength Building 
Body Conditioning And Midsec*ion Course 
Advanced Abdominal Course Of Progressive Exercise. .25c 
) Arm Developing Course (Weight Training) 25c 
) Shoulder Developing Course (Weight Training) 
(0 Al &S courses only $1.00. No stamps accepted. 


HARRY GOOD, 3261-S WATSON RD., ST. LOUIS % mo. 














| com Pulley for belt work. 
Easy to handie wei wins avy hey anlower powered oanits. FULLY 
GUARANTEED. Cash in on foel shortage. Turn wood lots into cash. 


OTTAWA MFG.CO. 601 PINEST. OTTAWA, KANS. 
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MAKE BIG MONEY with 


Men and Women, 18 to 50 
Learn This Profession 

in 90 days at Home 
in the health-giving profession of Swedish 
run as high as $50 to $75 per week or even 
higher. Large full time incomes from doctors, hos- 
pitals, sanatoriums and clubs, but many prefer to 
open private practice offices or make good money in 
spare time. You can qualify by training in your own 
home and win your Diploma. Anatomy charts and 
32-page Illustrated Book FREE. Write today. 
THE COLLEGE OF SWEDISH MASSAGE 
. 5706 100 e. onto sT. CHICAGO 11 


ONG WRITERS 


If you want beautiful melodies for your song lyrics 
“written by a Recognized Professional Composer” don’t 
fail to send your song poems today. FREE Informa- 
tion. Satisfaction or Money Back. 


Professional Song Service, Dept. 6, Box 2309, Hollywood, Cal. 


BOOKS FOUND FREE! 


What books do you want? 


rices on all books No charge for soogting old books. 
RD-TO-FIND or OUT-OF-PRINT 
New York City 3 


SEARCHLIGHT BOOK CENTRE 22 East 17th St 


Earnings 
Massage 


DEPT 





Lowest market 
HA 





Wonderful, new device, guides your hand; corrects your writing 
in few days. Big improvement in three hours. No failures. Com- 
_ Biete outline F EE. Write. J. Ozment.35-B St. Louis. Mo 


COMPLETE NAME & Seqaess 
PRINTED ON EAC 

500 Personal Labels only 50c a 
Two-colors—handsome blue printing 
of your complete name and address 
On attractive white gummed label 
paper Use on letters, envelopes, 
postcards, checks, books, tools. egg 
cases, etc. HUNDREDS OF USES! 
Wonderful for those in Service! Or- 
der today! LE mdd SERV jo E — 
ited supply. Money-back arant 


WESTERN STATIONERY Co. Dept. 236, Topeka, Kan. 


ARMY GOODS & EQUIPMENT. BARGAINS! 


Used Jeep hats 10c; dungarees 95c; cups 15c; leggings 25c; mess 
kits 35c desert water bags 35c; cartridge belts 50c; field bags 95« 
hoisters 50c; tool boxes $1; new haversack $1.95. $1 minimum 


N.Y. SALVAGE CO. 144 CHAMBERS ST., N. Y. 


@ ARMY & NAVY BARGAINS 


$2.98 
4.95 





GENUINE U, 8S, PUP TENTS (used) good cond 
U.S. (NEW) ARMY PONCHOS (slightly imperfect) 
NEW U. S. ARMY CANTEEN Collapsible cup. 
All fitting into cover with Shoulder Str 
NEW NAVY TYPE CANVAS HAMMOCKS 
NEW U, 8S. ARMY CANVAS LEGGINGS, pr 1.00 
NEW U.S, ARMY PISTOL BELTS 1.49 
Send Check or Money Order. Include 30c for postage. 
THOUSANDS OF SATISFIED CUSTOMERS 
WRITE FOR ILLUSTRATED FREE PRICE LIST 
TRIANGLE °c. 5: 
P. 0. Box 156 
TIMES PLAZA STATION. BROOKLYN 17, WN. 


1.89 
3.39 


ve 


WILL HELP -TO 
SHAPE OUR LIVES 


AFTER VICTORY! 


HINGS that men have 

dreamed of .. . and 
7 figured might be 
achieved ten, twenty 
years hence . are in 
the minds of inventors 
NOW and will be- 
come realities when the 
war is won. Revolution- 
ary developments in radio 

the miracles of the 
electronic tube will 
come into being. along 
with the host of those 
indispenss ble little 
things’’ su.n as have in 
the past made fortunes 
for their originators. To- 
day is the time to prepare 
for tomorrow 








VICTOR J. EVANS & CO. WILL HELP 
YOU PROTECT YOUR INVENTIONS! 


For nearly a half century, this great firm of Reg- 
istered Patent Attorneys has been helping men 
just like you. They offer advice on just how to 
go about getting a United States Patent... the 
valuable monopoly that gives you “exclusive 
right to make, use or sell’’ your invention. Pro- 
fessional inventors invariably secure their pa- 
tents through a Registered Patent Attorney... 
follow their example it’s the surest, most 
successful way! 


GET THESE 


FREE BOOKS 


get new 
f facts, i to the 
. ag A : ing public 
n he wt ret your pat be more valuable 
dreamed possibie. Use this 
priority-time recess to pre 
pare and prosecute your patent 
mow so it will be ready when 

the great day dawns 


SEND an TODAY! 


VANS Co 


REGISTERED PATENT ATT'YS. 
Main Office, 940-G Merlin Bidg. 
WASHINGTON 6. D. C. 


NOW is the time! 


When the war is won and manu 


facturers push and shove to 
peacetime products in 
hands of an eager buy 
your invention may 
than you ever 


64 pages ustratis 


tion 
rtant 


Please send me 5 books. ‘Patent Protec 
and ‘‘How t Sell an Invention also impo 
‘*Evidence of Invention'’ form, without cost or obligation 


CITY AND STATE 





THESE BOOKS CAN HEL 


thru the GATEWAY 
lo, . . SUCCESS and a better Job. 


If you're the type of man who wants to make more money . and 
you ve got the ambition and gumption to get ahead - and you “want 
the be ler pay jobs, then these easy-to-understand books will help you 
1 faster, tox Thousands have surged ahead because they used 
spa et ette neelves Study these exceptional books, then 
ca ll see how these books can be YOUR 

Gateway to $s. sccess hen you send your order, ask for our new FRE 
i trated ¢ alow All books sold on MONEY BACK GUARANTEE. 
i, PRA ri AL ELECTRICITY AND HOUSE WIRING: Excellent for 
hon work. Tells all, 200 pages, 227 8 5 

2. QUICK CONS r Stx wt cuts and 


‘BING INST ALL ATIONS ona REF AiR For. the handy 4 
J n 200 pages and 153 illus $2.0 

L ' AIN ris G tells how to paint comape 

‘ Ss, 150 tllus. $2.00 

very field and shop 

domestic types of 

$2.00 


MONEY BACK GUARANTEE 
Use This Coupon for Your Order 
eee eS SS SS SS SS SS SS SS SS SS eS ee eeeee 
8 GATEWAY PUBLISHING Company 
8 32 N. State St., Dept 6. Chicago 2. tt 
nall postage fee 
yr the ‘ thir i s if the are not compietet 


<e 


$¥.50 value) 
AME 
ADDRESS 


ciry 
98S 99OSOSS888S88S8SSSSSSS88 


This 176-page 


FREE 


were 
is alsoyour 


GUIDE esa the ee 


pare r peace ipetition. Let this free book he ly 
It sued n « ation known througho 
training The examina 

{f those dealt with 


ite of Science & 


A.M.1.Struct.€. 
Structural 
Automobile 
Mining 


A.M.1.Mech.€ 
Mechanical 
A.M.1.E.€. 
Electrical 
A.F.R.Ae.S 
Acronautica 


A.M. Brit. 1. RE, 
Radio and Telegraphy 
A.M..C.E, 
London Matriculation 
B.Sc Pure Science) 


Canadian trstitute of Science & Technology Limited, 
319 Chester Building 
219 Gay St.. Toronto 1 
' t ‘ 


Canada 


Buy Wer Sevings Bonds and Stamps regularly. 


Get Quick Lasting Relief 


Wear Guaranteed Proved ARCH- 
HEELERS in any shoes for aching 
metatarsal burning cal- 
corns, < arche Mus 
u or ¥e our Money Back. M: _ 
omg her, specially shapec 
with soft « hions to gently lift bone 
rele nerve pressure, free 
cireu on, align entire rot 
roled,. Comfort: 
ting shoes 
wouldn't take $5 
Pair only $1. 
Send name, address and shoe size. Pay 
postman £1 plus C.0. D, charge. Or 
save C.0.D. by sending salen with order, Money back if not 
pleased after 30 days. Send Today, 


ARCH HEELER CO., Dept. 51-4, COUNCIL BLUFFS, IOWA 


" guys one. 


Send No Mone 


For Tractors 
Makes wood sawing 

fast and easy. Cancut 
enough wood to pay for 
itself quickly. Easily 
moved while attached. Big 
heavy blade. FREE details. 


Oo j 
™ / Low 
PRICE 


OTTAWA MFG. CO. 


W-601 Oak Ave., 


Handbalancing Is FUN! 


Ottawa, Kans. 


thrills of handbalancing. Walk on your 
hands. Learn this fascinating, muscle-building sport at 
home with my simple inexpensive Step-by-Step 
method. Mail penny card today for full information. 
POWER, 923 W. Vine, Kalamazoo 44, Michigan 


SCIENCE FANS! 


“A NEW FIELD THEORY” explains SCIENCE MYSTERIES OF 
Gravitation, Curved Space, Electric Fields, Matter. Elementary 
$1.00 p.p. or write for circular. J. P. KAYNE, R S17 Shel- 
drake, 4518 Clarendon, Chicago 40, lil. 


FOR COUGHS FROM COLDS, 


cuts, aches, burns, sprains use TAYLOR'S OIL (Called Taylor’s 
Oil of Life over 80 years). At your favorite store. 

35c, 75Se, $1.50 
G. C. Taylor Co., Inc., Fairport, N. ¥ 


FATMEN’S SHOP, wc. 


“WE FIT ANY SIZE MAN!" 
UNDER WEAR : 6 fe: 
SWIM SUITS. Beael 

mks. SWEATERS 

nN WINDER} RI SAKE RS to 66. 1 


Enjoy the 


& 1) s 
r JAMAS t 
AY KETS 
LONG ne 


MARK 


LEISURE 

e to 16. X 

>a ‘ t Request i 

MEN'S SHOP, ! s 
Kleist ‘ ! 

pest. 52 Third Avenue, New York 3, N. Y. 


_w=. BURNED OUT or BROKEN ELECTRIC 


x ==> HEATING ELEMENTS REPAIRED 
WITH NEW AMAZING NICHROCITE 
verlap ends, apply Nichrocite 


$-2) FAT 


1 box iet 


TRADI 


ARTHRITIS - NEURITIS - SCIATICA 
Why continue to suffer the agoniz- 
ing pains of these diseases when the 
usual remedies have failed? Learn 
ubout a new trustworthy, modern, 
treatment method This marvelous 
completely explained in the Ball 
Book. Write today. No obligation. 


5100, Excelsior Springs, Mo. 


non-surgical 
treatment is 
Clinic's FRE 


BALL CLINIC, Dept. 








0 


w DESIGNS, DRAWINGS, SKETCHES 


of Mechanical Movements, Devices, 
Appliances and Details 


Every conceivable kind of mechanical motion is briefly ex- 
Plained and illustrated in this unusually valuable book. As 
far as known, the only work in existence which aims to pro- 
ide side by side suggestion sketches of the various methods 
in use for accomplishing any particular movement or work 
Indispensable to every engineer, inventor or mechanic. No 
need to rely on Memory or experience now! 
A FEW OF THE 3000 ARE: Bali and socket, Bearings, Brakes, 
Cams, Chain Gear, Chopping. Chucks, Circular motions, 
Clutches, Conveying, Cranes, Crar iks, Cutting, Drilling, Ec- 
centrics, Engines, Filtering Governors, Grips, Grinds, 
Hydraulics, Indicators, u Is, Levers, Links, Nozzles, 
Parallel Motions. Pipes, s, Power, Propulsion, Raising. 
Ratchets, Rotary Engines, Shafting, Signals, Slides, Spindles, 
Swivels Turbines etc 

If you it machinery, 
SKETCH BOOK by Thomas W. Barber—355 pages, durably 

it and bound in cloth Mailed postpaid if you send 

$2.98, or C.O.D. plus 27c postage. Money 
tly as described or if not satisfied. 


KNICKERBOCKER PUB CO., 120 Greenwich St., Dept. M-11, New York 6, N.Y. 


STUDY AT HOME 


th A Chartered Educational institution 
er A a A Sarees echanical, Drafting 
Architectural Steam _ereneuts oe Mining. In- 


dustrial, Highway. Pe yleum. 3 i 
ats AND. ‘SCIENCES: Education; Letters; 


Public Health; Medical pearasense Psychology: Gostotesy: Physics: 
Chemistry; Geology: Pol. c » La 

Commerce; Accounting; Mathematics: 

McKinley-Reesevelt incorporated, 4610-AC, Sheridan Read, Chicage, 


HARD-TO-GET 


RADIO PARTS 


Real bargains on hundreds of hard-to-get 
Radio and Electronic parts are listed in 
our latest FREE bulletin. Thousands of 
satisfied, steady customers on our lists 
Send for your FREE money-saving bul 
letin today 
WATIONAL ELECTRONIC SUPPLY 

622 W. Kinzie, Dept. P.S.-6, Chicage 2, i. 


you need this ENGINEERS 


sent 





Structural, 








CARL MILLER. Registered Patent Attorney 
Former Member Examining Corps U.S. Patent Office 

Weslwerth Bidg.. Dept. 65-C, Hew Yorkh—Bead Bids. Dept. 65-C, Washington, 6. Cc. 

STUDY AT B HOME for PERSONAL su CCESS and 

LARGER EARNINGS. 35 years expert instruction 

over 108,000 students enrolled. LL.B. Degree 

awarded. All texts furnished. Easy payments. Send 

for FREE BOOK— ‘**Law and Executive Guidance’’ 

AMERICAN EXTENSION SCHOOL OF LAW 
Dept. 54-S, , G4EN. , Michigan Ave., Chicago 11, a. 


LELTREEDT Kes 


GOOD JOBS * GOOD PAY * GOOD FUTURE 


Through spare time home study you can qualify for a 
starting job in electrical work and prepare for bigger pay 
promotions. Or if now employed in this field you can ac- 
quire know-how which can win you a bigger, better job. 
It’s not difficult to master principles of equipment used in 
generating, transmission and use of electricity. Begin now. 
Send name and address today for FREE information. 


| AMERICAN SCHOOL, Dept.cea4e, Drexei Ave. at S8th St., Chicago 37 | 
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“11 show YOU 


how to make yourself 


TOUGH ... MARIN 


.in double- 
quick time 


..-OR IT WON'T COST YOU A CENT!” 
says Gearge FY. Joweld 


WORLD’S GREATEST BODY BUILDER 


Let me prove to YOU that you can put inches of dynamic muscles 
on your arms! Add inches to your chest! Broaden your shoulders 
and power-pack the rest of your body. I can do for you what I've 
done for thousands the world over, including many officers and 
men now in the U.S. and British Armed Forces! 


GIVE ME 10 MINUTES A DAY! 


ll Show You My Secrets Of Body Building 


If you want a pagetque that will 


i'll help you learn the ‘‘ Progressive 
inspire respect rom men and 
ACT 


Power Method’’ through which I re- 
built myself from a physical wrec admiration from women 
to the holder of more strength rec- LIKE A HE-MAN! Dect 
ords than any other living athiete The famous 

or teacher! No matter how skinny ‘5 

or flabby you are, you can learn 


my methods right in your own home 
Through my ox i secrets I show 
you how lop your power 
eh —_ until YOU are fully 

> man you 


) Physical Director 
Atlantic **Is the greatest in 
the world! 


PROVE TO YOURSELF 


> strength 

of marvelous power-bodied men 
who will show vou what Jowett 
has done for them and hew he 
can do the same for you. Reach 
out . Grasp this Special Offer 
today! 

Jowett institute of Physical 

itur 


230 Fifth Avenue 
Dept. B 


IN ONE NIGHT! New York 1, N.Y. 
Send only 25c for test Course 

**Molding a Mighty Arm Read it 

the evening it arrives —learn fro m 

experience the thrill you can give 

your muscles! 


SEND FOR THESE FIVE —- 
COURSES IN BOOK F 


ONLY 25c —_ 
or ALL 5 for $1.00 


BOOK WITH PHOTOS OF FAMOUS STRONG MEN 
MAIL COUPON NOW 


Jowett institute of Physical Culture 
230 Fifth Avenue, Dept. 858) 

George F. Jowett: 
by return mall, prepaid 
which I enclose Include 


B, New York 1, N. Y,. 
Your proposition looks good to me. 


below, 


the courses checked or 
of PHOTOS, 


FREE t k 


© All 5 courses for 81 Molding Mighty Legs 25c 


Molding a Mighty Arm 25c Molding a Mighty Grip 25c 


) Molding a Mighty Back 25<« Molding a Mighty Chest 25¢ 


o.D postage.) No orders less 


o.D. 


Send all 5 < plus 


than $1 sent ¢ 


Include Zone Number.) 


(Please print plainly 





ADDRESS 


Buy War Savings Bonds and Stamps regularly. 





AUDELS Carpenters 
and Builders Guides 


' 
tuding new methods, dena, 
ane. eysteme and 


ng suggestions. An 
proaressive course for tbe Returning Veterans! War Plant Workers! All Men 
apprentice and student. A looking to the FUTURE! Get set for life with one 
of America's greatest industries. Quick cash profits 
are yours demonstrating AUTOFPYRSTOP., the re- 
markable new combination automatic and manual 
fire extinguisher and alarm that holds unequaled 
records. Sells fast to factories, schools, homes. 
: Write for sneer seTOr CO” Dons. necessary. 
: RSTOP C Dept. P-65 
Inside Trade Information On ons 2035 Washington Ave., Philadelphia 46, Pa. 


# to use the eter square— w to Gle and 
meritow to. bu : ore mmo | “KILLS FIRE BY ITSELF _ 


ne— How to use 


Management! 


There's always opportunity in the business world for the 
man who wants to join the management. Routine jobs are 
easily filled, but men with the rounded knowledge needed 
by executives are hard to find. That's where I.C.S. comes 
Pioneer in business training, these schools have 

‘ raduated thousands who became executives. Through the 
1.C.S. Business Management Course, experts train you in 
. nance and business law, accounting and production, nles- 
“nship and advertising. Write today for free booklet. 


oF days’ tre wih. HOR -—_Anternationa Correspondence Schools, Box 7623-1, Scranton 9, Pa, 


sped. © therw ise i will returs thew 





— Sweetheart Pin and Guard 


Honor Your Man in Service 
24K Gold late on Sterling 
Silver Furnished with 
following ranks: Chief 
as : seeeeeeers . Officer; Ist Class; 2nd 
8 ; ird Class. Blue Enarre! Guard 
lerence sees . oreveccess . Hy i . No. 541-567 4 oO 
Gee mE ~ ere = — g CG Each eee $ 0 
Send fer illustrated cireuler ef other 


For Best Opportunities ° SY Navy, Morine & Coast Guard jewelry 
Now and After the War EDWIN W. LANE CO., Dept. PS, 32 W. Randolph St., Chicago 1, Ill. 


“WONDER” 


LEARN AT HOME FROM ENGINEER . Most interesting, clectrical apparatus ever die. 


Avoid the scramble for ordinary jobs tect iphone Transmit your voice or nmusic to Chetant rooms. Perform 
mn industry changes over t peace hundreds of fascinating experiments. So tiny it cs concealed in 
" . rs dozens of places. Send $1 now for button and free 5, 000 word instruction 
Act now booklet with 50 illustrated experiments. SPECIAL OFFER 6 buttons 
ore pay and | sar and booklets sent post-paid for $5. Write now to 
N 


BUCK MFG. COMPANY orth Aurora, Iilinois 








Correspondence Courses In 
as Drafting | 
1 Will Train You ni ' same kind « 
' mn sal te yet eee S electrical 


H n you ur y t npete field. Moderns. Ve wnderstandabie "Theory made 
Until You Get a t anc , tior . Extra fine course in radio, Pablic address, photo- ate 
to be super-service man, real vacuum tube technician. Tuit 


Wat aor 2 . ne 
6000 PAY JOB aati . LY $25. ene course. Deferred payment plan. iA, needed badly. 
r “ or free copies of schoo! catalogs. student magasines ete. 


And I'll furnish all FREE "thes tinea age csi 


WORKING 
ALARM CLOCKS 


New, pr me course Just out. Makes 
inte Socthng ae profitable too. Save yy y by 
doing your own repairing at home Ea you 
know 2 aye now only $1.00 ‘Details rREE. 

Send poste 


THIES JEWELRY STORE, Genoa 5, Illinois 





Qualify for Certified Grapho- Analyst Degree 
Earn up to $100 weekly, up to $1 hourly 
spare time, in new uncrowded profession 

Graduates in employment and credit fle ids, 
police departments, courts, and in private 
Practice as Personal Problem and Voca- 
tional Counselors. 3.000 word test lesson 
and illustrated GRAPHO-ANALYST Free 


Buy Wor Savings Bonds and Stamps regularly. Nels) 133 MAce Wl oe 126 Mle) JEL. melee 





EXECUTIVE| (@E¥.\13° 


TRAINING! 


“Forging Ahead in Business’’—famous 
64-page, fact- poche | book — carries | 
a message of vital importance to 
every man who wants to make more i | 


money, get a better joband improve 
his station in life. 


Write for your FREE copy, today/ } ° 
Alexander Hamilton Institute, Dept. . ] 
297, 71 West 23rd St. New York wtth VY, HT weight 


10, N. Y. In Canada: 54 Wellington | 
and bulk! 


St. West, Toronto 1, Ont. 


« Languages 
by Linguaphone 


in your own home you can master any of 29 lan- 
guages by this amazingly simple, quick, direct 
conversational method. sed by a ween, home- 
study students for business, careers. FREE boo 


LINGUAPHONE INSTITUTE, 58A R.C.A. B’ldg, New York 20 
a apenas —_ ™ 

TECHNICAL DRAFTING and TOOL ENGINEERING 
Technical Drawing, Production Illustration, Machine Sketching, 
Stop Mathematics, Machine Design, and Shop Practice . . . Tool 
Making and Design, Dies, Machine Shop, Lathes, Blue Prints, etc. 


Special G.!. Counselor @ Days, Evenings, 
and Part Time @ Men and Women. 


ALLIED SCHOOL OF MECHANICAL TRADES Nationally Famous 
Expanding 


1332 — Michigan Avenue a ae, 5, Mlinois 
keltone mono-rac 
industry « ~ for more machine and toc ‘ designers than avail- 


“Our Own Modern Seven Story Building’ 
able oe —. .o address today for facts on Machine or Hearing is believing! Users of Beltone the unique 

















Tool sign 
onto y institure: “OF “TECHNOLOGY, Box 252, Greenville, Ohio precision-built, one unit hearing aid, say it provides 


the clearest, most natural bearing of any they've 

“ae tried...yet its weight and bulk is just HALF that 

~ : - + - 
Splendid opportunities. Pre queue Cine, Prectiat of most hearing aids. See it and try it! There's a 
basic training. Long- establiched” ‘school, Send for free Beltone dealer near you...a member of the nation- 
book, “Opportunities in Photography.’’ No obligation 


American Schoo! | a Pho 1 ichigan Chica r wide Beltone organization which specializes in giving 
moots. 106 & & Ave.. Dept. (364 5, expert help to the hard-of-hearing. 


S U M M E R Cl 0 0 L| N G BELTONE is the ONLY Hearing Aid with ALL 
these latest electronic features: 


Parts, Cooler plans, Blower plans, Supplies. Special ° 
attachment to enable you to use, for cooling, your SINGLE UNIT... '/, the weight and bulk for greoter 


present furnace blower Wholesale and Retail. comfort and better hearing. 
_PEERLESS Sales _ Sheridan Bivd. at | at 44th, Lincein 6. Webr. P : 
TONE CONTROL... adjustable to suit your particular 


@ NEW CHEAP OIL BURNER |mmnrig ennr 


FOR COOKING & HEATING STOVES-FURNAC bulb—to assure you uninterrupted hearing. Offered by 


no other hearing aid. 

NO MORE SHOVELING COAL OR INCONSPICUOUS, flesh-colored earpiece and cord. 

ASHES. New Fuelizer Starter Vapor- : 

izing System turns Cheap 130 Flash , QUALITY RECEPTION . . . natural, clear, noiseless, pow- 

Furnace Oi! into Oil Gas heat without i i 

LIFE-TIME GUARAN. , erful. A lifetime hearing aid. 
agi $1.00-BONUS 

OFFER FOR TES ; » will let 

you try o o ove or furnace for one ' 

month ; our °o ducing. Big profits. MAIL THI s Cc ie) L PON T ie) DAY 
Be first. Send in your name t« 
NORTHWEST MFG. CO., $37. ‘6 Sth Ave., __ Mitchell, So. Dak. 


New Designs in 








owen me ON ee 


BELTONE HEARING AID CO. 
Dept. P-6, 847 W. Jackson Bivd., Chicago 7, Ill. 


Please send FREE booklet on BELTONE Mono-Pac. 


Most durable grips made. Positively un- 

breakable! For Colt, Smith & Wesson, Hi-Standard. 

Ortgies, Luger & Mausers in a wide choice of beatiful 

designs in ivory, pearl, walnut, onyx, etc. Low prices. FREE \ I i ee 


| 
Modernize Your Gun! Improve Your Score! ‘I | 
| 


CATALOG. Dealers Wanted. 
SPORTS, INC.,(Mfrs.) 2850 N. Clark St., Dept. S-6, Chicago 14 
JUNE, 1945 Buy War Savings Bonds and Stamps regularly. 43 





Amazing Opportunities 
NOW Open in these 


Flash 


practical money-making trades | 


watch and clock repairing 
LEARN AT HOME— IN YOUR SPARETIME 


Prepare fora happy future of prosperity, 
security...and geta big-pay job now. Fas- 
cinating, high-grade occupation. You can 
EARN WHILE YOU LEARN, Excellent 
field for part-time work at home. 
COMPLETE COURSE inHOROLOGY 
Thorough seif-instruction training in Amer- 
ican and Swiss watches, clocks. Special sec- 
tions on alarm clock repairs. New, practical 
LEARN-BY-DOING instruction method 
Learn QUICKLY, easily. No previous ex- 
perience necessary. Wat: penaikiongs is bas 
ining foc aircrait instrument work, and other scientific precision j obs. 
Amazing LOW PRICE @MONEY-BACK GUARANTEE 
tinto this fast-growing fleld NOW . big opportunities . . . don’t 
delay. Mail coupon below for FREE information There 8 no obligation. 


locksmithing and key making 
COMPLETE UP-TO-DATE COURSE 


How to pick locks, de-code, make master- 
keys, repair, ir tall service, etc. New, self- 
tr nl ns for ev ryt andy man, hore 
4 ter '. ce stati onop A 

srdwar de aler, gunsmith Ly 

53 EASY ILLUSTRATED LESSONS (7 € 
faction pruarar 
re wy Las Write now... neo ob 
—=mm Free Details —- Mail Coupon Today le = = =, 
NELSON CO., Dept. 8F01 321 S. Wabash Ave., Chicago 4, in. f 

Plea mi me—F REE and wi theutentigation—iasteated Due 
( ry containing information about the course (or course yp 
low No sale men will call 

1 and Clock Repairing Locksmithing 


ced or LAG adel 


gration 


and Key Making 


NAMI 





ADDRESS... 





—— 
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ELECTRICIANS! RADIO A MEN! 


Earn More Money! aararrren 
and RADIO 


B TROUBLE 
~» SHOOTING 
MANUAL 


GUARANTEED BY 


Yours 10 Days Free 


‘amu Needed by war Workers, maintenance 
men, beginners, old time ~4 Nothi: ig 
OVER else like it. Savestime, hel; ost you 
I «+4 GREAT BOOKS IN ONE! 
500 1. New Step-by-Step Trouble Shootin 
Course. 2. 500 Shop Prints. 3. Elec.- 
Large Size Radio Dictionary. 4. Spare Time J: obs 
yr. Technical Counsel oy 
Electrical FREE! ! mail from COYNE staff, on 
and Radio trouble-shooting problems. 
Shop Prints | SEND NO MONEY! Sce offer below. 
d Satisfaction guaranteed by amous 
How to read COYNE “Learn - by -Doing"’ Elec- 
and use them trical School. Kush coupon now! 
—_—— — — ww ww ww ew ew mare Teams 2 
C. LEWIS. President, Dept. AS-R7 FREE TRIAL 
YNE ELECTRICAL SCHOOL 
os COUPON '¢ 
e ' 


Paulina St., oueeso 42. a 
with « ur new COYNE E 


poping ‘ gaid ve 








” 
co 
500 
and Ra Tr e ting Mas w“ lays after 
ail eithe eturr t or send $3, then $3 t 

al of $4.9 pa Ca rice $* "you save ‘over "10°. 
Same | ‘ free tr and return priviiege 
NAME 
ADDKE 


— cease - 


eit \ te TATE 
Ter rrrrreey, TT ttre ttl 


44 
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Buy Wor Savings Bonds and Stamps regularly. 


Oh 


® Famous Banner pre-war 
Only a limited sup- 
Order immediately to 
disappointment Big 
assortment of over 150 
including 2, 3, 5-inch 
flash salutes, star shells, aerial 
bombs, flower pots, skyscream- 
ers, Roman candles, barrel 
salutes magnesium 
stars and many others. $6.80 value for only $4- 95 
FO.B. Toledo. Send M.O. or bank draft None 
sh pped COD ~~ Supply is limited. Illus- 
ted circular fre 


BANNER Fi FIREWORKS CO., Dept. 49, 446 Capistrano, Tolede 12, Obie 
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Be a Dealer in your locality for STRONG 
UNION MADE WORK AND SPORT GAR. 
MENTS. No experience necessary Easy 
work, Mi defense workers buy 
work ‘ Ve supply everything 
needed. Write immediately for FREE Outfit 

ROBT. STRONG GARMENT Co. 

319 W. Van Buren St., Dept. S$ 

Chicago 7, tli. 




















3 A profession offering oppor 
nodern and complete course embracing Lage branch i 
Plate to Porcelain Work, which prepares y o work for 
Den or start your own business. Individual instruction 
ey. training | or night echool. N Do 


‘ae x anee7? DENTISTRY 
Dept. adel phia, Pa. 





oon 
Cata 
mecanmnve séndor 
207 N. Groad St. 








IVES 


Tenrae~eeener at ed gy Ae gel 
Method Short Time. By + = Gx Jetect 
Home— T Secre fe wklet PREE WRIT! 
INTERNATIONAL DETECTIVE SYSTEM 


1701-P Monroe St E., Washington, D. 


Reward 





“The Book They’re 
Talking About” 


T ANATOMYs. 


R 
a GURE DRAWING 


and pr i artist. 
Contains over 350 iMustrations, Charts | 





and notes, giving detailed Fn | $ 

of every part of the body. Viewed 

trom different perspectives. Svicnbuly 
MAJOR BOOK CO., DEPT. 41-E 

, 72- -04 Juno Si Juno St., Forest Hills, New York 


Vi 
\;/ 


aad 








IEYS 
MUST REMOVE 
EXCESS ACIDS 


Help 15 Miles of Kidney Tubes 
Flush Out Poisonous Waste 


If you have an excess of acids in your blood, your 15 
miles of kidney tubes may be over-worked. These tiny fil- 
ters and tubes are working day and night to help Nature 
rid your system of excess acids and poisonous waste. 

When disorder of kidney function permits poisonous 
matter to remain in your blood, it may cause nagging 
backache, rheumatic pains, leg pains, loss of pep and 
energy, getting up nights, swelling, puffiness under the 
eyes, headaches and dizziness. 

Kidneys may need help the same as bowels, so ask your 
druggist for Doan’s Pills, used successfully by millions 
for over 40 years. They give happy relief and will help 
the 15 miles of kidney tubes flush out poisonous waste 
from your blood, Get Doan’s Pills. 


POPULAR SCIENCE 








Build with Cement Composition 


Strongly reinforced with cheap wood. Mod 
ern sStream-lined roof. walls and gutters 
How to build a house 22x24. three rooms, as e 
low as $100 for materials; garage. $20 
20x50 poultry neues $50 Farm buildings 
for a few dolla Homemade equipment to 
make wall high, ‘building biocks with inside 
h; roof, wall and floor tile 


and outside finis 
ll 7 ios ene durable wallboard of sawdust 


-_ 

3 ew cents Several formulas Labor 
saving. long lasting. no pahetine Make doors and windows. Also sec- 
tional cabins. 100 money and labor saving building ideas. Mixer and 
Saw easily made from old auto. 40 War-time Plans. Earn $10 a day. 

Guaranteed. Illustrated instruction book, $1.00 

MAKE FURNITURE OF COMPOSITION. Cement. sawdust paper. as- 
P Some part scrap wood and metal. 


bestos. Pnemese cements 
e tables abinets ac shelves, inclosed sinks, lawn 
novelties and toys Over 500% profit 50c 


HOW TO MAKE ACCURATE WOODWORKING MACHINES, saws, 

drills, sanding wheels, tools, electric weed cutters and many other 

things from old auto parts a 1 used motors. Illustr ates 1. 50c 

HOME wtp tet eee 50 selected home shop pro iec 

Special: All of the booklets described above $2.00fr tpaid No 3. D 

HOME INDUSTRIES.1318 So.30th Ave..Dept.PS.Omaha 5.Nebr. 
Startles Everybody. 3 Can Be Canried 
With this Electronic BUTTO N 
Button you can make : V/ P 

Widget in Vest Pocket 


your own Telephone— 

Amplifier—Detectiphone, Attach this button to piece of 

cardboard—transmit conversation to another room. Mu- yVelell, (em PGi, | 2 

sic also transmitted to distant places. Most interesting, 

electrical apparatus ever discovered, Enables you to 
. So tiny it can be 


A Pre-War Product. if 2) o (0) oolo ve 0 aloo 
bd 





ONLY 


$4.50 


Bui i , 
Mererit ot ¢ Smell Com {| , POSTPAID 
Will melt Brass, Copper | 

Aluminum etc. | rVeTthalel | 


code tees rete | ABSOLUTELY 


ALADDIN LABORATORIES 9955 CSt. Ocklend 3, Colif. ACCU RATE 


-MEPIN-UP GIRLS 
ee, S RLS YET WEIGHS ONLY 5 OUNCES 
sent for $1. Shipped prepaid @ Handles Totals up to $10,000,000.00. 


Electronic Button including 5000 word instruction 
let with 5O iLiustrated experiments postpaid only $1 00. 


Electronic Products Company, Saint Charles, Iti. 8 


MAKE YOUR OWN CASTINGS IN YOUR 
Home Workshop 
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size.) 25 assorted PIN-UPS 


Pt ‘Send aiiemonee @ Totals appear instantly—as fast as you 
order. No stamps. put the figures down. 


NUDKI, Dept. P-284 @ Can be used to subtract, multiply and 
Box 126, G.P.0., New York 1 divide, as well as add. 


DEAS and INVENTIONS . . - : vs @ Metal construction for years of service. 


Cash in on your new — as, inventions and methods now! Responsible Haven’‘t you often wished for a handy little 
buyers reach you quic md easily through the Nation-Wide Bureau of * B c . 
Ideas. This free service costs you absolutely nothing, offers complete device like this... that you could take with 
protection. Write for details today, MORTON MANUFACTURING | c 
EOMPANY, 363 N. Leamington Avenue. Chicago 44. Hlinols. you ANYWHERE ... on the road, in the 
office, at home or in the shop? You can get 


M E POSTWAR OPPORTUNITY one now ... Business man, student, house- 


IN A NEW INDUSTRY wife—everyone finds this handy guaranteed- 


WANTED - united qumber & men Wil bs ob accurate little machine useful ... ORDER 
wt} _ for training in this new, fast grow YOURS TODAY. 


| ing multi-r illi n dollar, nation wide in 
y tt you are mechanically inclined and 
NOW! want ft otect your future with a big pay- SEND NO MONEY 
g us today, A postcard will do 
Just send name and address. Then pay postman $2.50 
Write COMMERCIAL 209 w JACKSON CHICAGO 6 plus postal charges on delivery. Or send $2.50 with 
order and we pay all charges—saving you about 50 


SCRAP MERCURY WANTED _ | ort: +: tre new postat rates. 


Ship us your supply of mercury (quicksilver) metal via Railway | LEE SPECIALTY co. Dept. PS-11 


Express regardless of quantity or quality. Pack smal! quantities in 
thick-glass bottles with taped ro in good packing: larger quan- Box 3620, Mdse. Mart, Chicago 54, Ill. 
tities in metal pipes with metal ¢ 28 We. pay $1, 10 per lb 


MERCURY TER NBORN BLOC Rooo: MASS. -————-MAIL COUPON TODAY————- 


NEW WRITERS WANTED. LEE SPECIALTY CO. opt 5.1, 


N jed t a i Please send me one of your MIDGET ADDING MACHINES 
ew writers needed to re-write ideas in FR EE : am encloses 60.00 3 Sent O00, ene beens 




















newspapers, magazines and books. Splen- 
did opportunity to ‘‘break-into” fascinat- 
ing writing field May bring you up to 
$5.00 per hour spare time. Experience un- DETAILS 
necessary. Write today for FREE details. NO OBLIGA- ADDRESS .....0ecessee8 ° 
TION. Postcard will do 


COMFORT WRITER'S SERVICE CITY & STATE. . 
200-R1 South Seventh (2) St. Louis, Mo. ’ PLEASE PRINT PLAINLY 
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SURPLUS BARGAINS 


SENSATIONAL VALUES 
FOR QUICK LIQUIDATION 


pool MESS KITS ns, cor’. cumene 


Ds BOLT Regulation A. Ao yt 4 


body. Slightly used 


* CLIPPERS ; re at ete 8117 METAL BODY 69c 


ghtiy 


duty type with compound lever saranteed SEE BODY 
n 69c 


Used but guarantee: BAC 
Ideal for farm and $2.95 X 8116 69: B119-Canteer 
and EACH Cc B120-Canteer 


tor 
@11S5-EACH ONLY.. = ONLY 





USED U.S. GOV’T. PUP TENTS = BANDO-} U. S. GOV'T. 
ee slation army pup teats of durable iS dvs “>> LEERS BOLO KNIFE 


Fine for campers, outdoorsmen, boy 2 Army Ban 
outs, etc. A grand| MPePrel tt doleers of | Extra heavy Bolo Knife ideal for home, farm or 
rift for boys C2 | iA h . avy jungle use. Blade A he sy >}: C rhs 
aki steel. Walnut rivetec andie, 3! ine ilt 
sae La $4- 951 used by hunters. bo inch blade. You'll find hundreds of uses for a Bolo 
scouts, et« Slight y used] Knife—makes a grand gift for a 
e101 es, wood: ) but serviceable serviceman. Weight 2 pounds. K112 + 
for above. Per set } 8229-11 POCKET 49 WITH ARMY SHEATH 
eo $1.00} PACH C | e212—LEATHER SHEATH. EXTRA $1.50 


CATHODE RAY TUBES} TWO MICRO-AMP. METERS IN ONE 


A super value for the radio ee 
a PURCHASED serviceman and electronics ex- e 6 a, 
’ perimenter. Actually two met- , 

FROM U. S. GOV'T. ers in one First movement 
scaled for 100-0-100 reading 
GUARANTEED QUALITY econd movement with 0-200 
micro-amp. range Luminous 
ctroni and television experimenters pointers. Zero adjustment on 
t S. Government for test work. Each tube each movement. Made by West- 
has been test« i nd is guaranteed to give excellent service inghouse. Original cost $40.00 
These tubes are standard Nos BP1 or 5 BP4 with 5 inch or more. Factory calibrated scale 
Bargain list of other tubes on re included. Brand $ 85 

) INCH TYPE 5 BPl Of TYPE $12.00 new. 8114 — ° 


» BP4, EACH, EXP. COLLECT EACH, ONLY 

















7 LB. RADIO PARTS ASSORTMENT TANK CORPS RADIO HEADPHONES 


“gold mine” for the Extremely sens- 
ioserviceman itive with 4000 
aiuade of yaiuabie ; ohms resist- 
a $ “ y ance. Brand new 
radio parts, including a and fully guar- 
vets. soldering lugs, ton anteed With 
nailing moisture - proof 
cord and phone 

ors trimming con- 7 plug A splen- 
‘ os. etc, B130R Assorts of did value for the 
7 LBS : er na let port i Ap radio service- 
man and exper- 


$1. 79 | we Bey: + $9.95 


MILITARY SLIDE RULE PLASTICS 
a= —— =) HELMET | iucITE AND PLEXIGLASS 


= - roof, a 7 In sheet form, Good workable sizes 


oils, resist- 

















Speciaity designed for Arny : atkalt proof TANK Transpare nt. For ¢ costume Jews iry, ete 
} Me asures 2x 18 a Sm ,. 8280-5 LE. ASST . 5 
Calibrated in vards + MR --- CORPS 


nd Reversible s/ chemists. ot 

Se commen. Orla. 7 matate, ste, Of Real Tank Corps | CATALAN—ASST. COLORS 

value $20 00 98c ateri ener Helmets. Extruded shapes. rounds 

8121-EACH ONLY ' wit > eee Ee ye ane 
LAD ‘ Use t perfect 8 t 

AIR PILLOW—LIFE BELT EN'S, each 8-20 y ASST 

"Toxs0 HUNDREDS OF ITEMS NOW AVAILABLE ALL METAL 


Values galore! reds of hard-to-find items for home, shop 
vd Fy — endows Goch 














ORDER DIRECT FROM THIS AD 
i r, bank draft or personal che« 
! ‘ : tepos t Y a oun 
8127 PACH el-post fe any rag i promptly r 
: tions L o 2 hicago,. Used items ond ‘materials 
service and as described. Your money ack 
‘ 


CAVALRY SPURS hot more than at ee at, 
enutne bone BIG ILLUSTRATED CATALOG FREE . 85c 
2 


r " Sen, on | Dept. PS6 :Gis2s EACH ONT 
Rt Se 509 S. State St} ,16,.16 FOOT WALL TENTS, 
lows . Chicago 5, mW. Stone a and guaranteed, Write for 


Buy Wer Sevings Bonds and Stamps regularly. POPULAR SCIENCE 


























Classified Ads only 35¢ per word per insertion, payable in advance. Minimum ad 10 words. White space 
$2.00 per line. To be included in July issue, copy should be in our office by June Ist. July issue on sale 


July 1st. 


Beginning with the September 1945 issue prices will be increased to 50c per word per insertion, payable 


in advance. 


Minimum ad 10 words. 
POPULAR SCIENCE MONTHLY—351 FOURTH AVE.—NEW YORK CITY 


White space 3.00 per line. 
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ADHESIVES 
MYTEE-BOND Miracle Adhesive 
once you'll never be without it 
35c. Slomons, Long Island City 
ADVERTISING : 
ADVERTISING Placed everywhere lowest 
rates. Reliable guidance on publications, 
expert assistance on ads without charge. 
Newspaper, magazine, mailing-list rate- 
book free. Chicago Advertising Agency, 
20-MP West Jackson, Chicago 4 o 
SALES-Letters by former Assistant Direc- 
tor of Correspondence at Sears, Roebuck 
& Co. Write fully. Director, 1832 Stan- 
wood Street, Philadelphia 15, Pa. _ = 
PRINTERS, artists, draftsmen, anyone, 
make your oWn engravings at home 
$5.45 (Simple). Carson Institute, Plainview 
at Schoolcraft, 23, Detroit ; 2 
ADVERTISE: 24 words, 149 newspapers, 
$6.50. Lists Free. Advertising Bureau, 
4515-P Cottage Grove Chi cago 15 
ADVERTISING That Revealing 
folder, dime, Dorris, Colorado, 
Sheridan, Wyoming 
INCH Display advertisement fifty maga- 
zines, year $24. Wood's Popular Services, 
Atlantic City, N 
50 WORDS 10,000 readers 3 months $3.00 
Renick, Holland, New York 
20 WORDS 30 newspapers $2.00 
37 Gardner, Vallejo, California 
ADVICE 
DRUNKENNESS Is a disease which re- 
sponds to treatment. Medical skill plus 
human sympathy prove successful with 
liquor and drug cases. 60 years experience 
Write for free booklet. P. S. Nelson, The 
Keeley Institute, Dwight, Il] 


AERONAUTICAL INSTRUCTION 


PAN-AMERICAN Academy of Aeronautics, 

2300 W. Flagler. Miami 35, Florida 
Teach Aircraft Drafting. Engines, Instru- 
ments, Radio Navigation better, cheaper 
Approved Pre-Induction and Industrial 
Training Center for Men, Women. Florida’s 
Finest Institution 


AGENTS WANTED _ 


SILVER Plating and Polishing Liquid. Ap- 
ply with a cloth. A rub-on process, not a 
dipping method. Cleans. silverplates, pol- 
ishes, one rubbing. Works wonders on sil- 
verware, musical instruments, antiques, 
brass, copper. bronze, Zinc, nickel-silver 
and german-silver metals, and some others 
Over 100 other uses. Distributors wanted 
to sell to jobbers, retail dealers, agents, 
salesmen, etc. Details free. NuSilver, Dept. 
167, Aurora, Illinois 
AMAZING year round greeting card cash 
getter. Sell foremost $1.00 All Occasion 
assortment to friends, fellow workers, 
Church organizations atest vogue de- 
Unsurpassed value. Costs you 50c up 
9 fast selling boxes. Up to 100°) profit. Ex- 
perience unnecessary. Special offer. Re- 
quest sample assortment on approval, extra 
money plan. Bluebird Studios, Dept. 17C, 
Fitchburg, Mass 
FLUORESCENT Lighti ng in one second or 
less! Order ‘‘Electronix Flash Newest 
fluorescent starter development—Replaces 
sluggish, slow acting types. Eliminates trig- 
ger effect thereby increasing life of lamps 
Immediate shipments. Ten—$2.00 or $16.90 
per hundred. Electronix, Dept. ‘‘F’’, 225 
Dalton, Pawtucket, R. I 
$1 STARTS you in business 
five fold ties 100°, wool interlining 
Costs you only $7 per dozen, you make $5 
dozen. Send $1.00 for special introductory 
offer two five fold ties. Catalog complete 
line Free Philip's Neckwear. 20 West 
22nd St.. Dept. K-22, New York 10 
MAGIC Races. At touch of 
rette, six horses are ! 
Run! 55 Races in mailing carton, $1.00 
Agents Commission, 40°%, in dozen lots. 
Order direct from this ad, or send 10c for 
sample envelope (5 races) and complete de- 
tails. Pines, Box 32, Flushing 35. New York 
FREE Water and our concentrates makes 
flavors, lotions, shampoos. 72 products. 
iabels, bottles furnished. Qualco, F-20030 
Russell, Detroit 


Tried 
Send 





Goodale, 











signs 


Sell DeLuxe 


lighted ciga- 
Watch them 


GOOD Paying Business Silvering mirrors, 
Plating autoparts, reflectors, bicycles, 
bathroom fixtures, etc., by late method. No 
tanks or shop required, outfit furnished. 
Free Booklet. Gunmetal Co., Ave. G, De- 
catur, Illinois 
LOOK Here! Wanted—Men and Women to 
Start in business on our capital. Sell 
some 200 farm-home Products. Thousands 
our Dealer's now make quick sales, big 
profits. For particulars write Rawleigh Co., 
Department F-192-PSC, Freeport, Llinois 
MAKE money in your spare time! Helps 
furnished. Easy sales. Voluntary repeat 
orders. Liberal commissions. Send for 
Free Wholesale Price List Today! Write 
McGregor Magazine Agency, Dept. PS 5, 
Mount Morris, Illinois 
LUMINOUS pictures that glow in the dark 
Large manufacturer wants factory repre- 
sentatives; wonderful new item; fast seller; 
free sample. Madison Mills, 303 Fourth 
Ave., N.Y.C 
CIGARETTES Galore! World's Best Ma- 
chine, guaranteed, makes factory style, 
retails for 89c, cost 39c in guantities. 
Sample dozen $6.00 postpaid. Catalog with 
order. Diverso, 610 Water, Milwaukee, Wis 
EXCELLENT Sidelind for Printing Sales- 
men. Decalcomania Name Plates in small 
quantities Also, make money applying 
Initials on Automobiles. Free Samples. 
alco’. X-164. Boston (18). Mass 
MAGIC “Races At cigarette touch six 
horses are off. Fast seller. Big profits. 
40 Races $1.00 Dime brings samples, 
wholesale prices. Barkley Co., Dryden 5, 
Virginie 
IMPRESSIVE Honor scroll. Every service- 
man’s family eagerly buys for $1.00; 
Costs Agents 15c. Free sample. Levine's, 
awuX 15-A, Boulevard Station, New York 59, 
WHOLESALE: Razor Blades, Laces, Excel- 
lo, Texide, Silvertex and others. Write 
or prices and information. National Sales 
Company, Dept. 114, 1319 Stone Street, 
Flint 4. Mich. _ 
BIG profi ts taking subscriptions for all 
magazines. Agents’ Confidentia] Catalog 
listing over 2500 periodicals and complete 
Starting supplies Free. Pines Subscription 
Agency. Flushing. New York 
AGENTS. Everyone wants beautiful 12 by 
16 Honor Scrolls of loved ones. Retail 
$1.00, Sample at wholesale 40c prepaid 
Particulars. Condon, Box 157, Upper Dar- 
by. Pa 
POWERFUL Mile 
mileage! Increases 
Bank-Account! 400 
power, Peoria 3. Lilinois 


MAGIC Cleaner and laundry s 
Hotter than a firecracker 
Sample free Uco, 5007 
Chicago 
LICK After-war layoffs, Start own busi- 
ness; home. office. Booklet describing 
‘Collection of 127 Tested Plans’’ free. Elite 
Co., 214A Grand St.. New York 
AGENTS—coin money with radiant Won- 
derlette colored paintings of loved ones 
Commission advanced. We deliver, collect 
Kondon, Box 157. Upper Darby, Pa 
LUMINOUS Paint. (Shines in dark). Pro- 
fitable seller to millions of people. Rush 
name for free sample. Lite-Saver, 97B, 
Saybrook, Connecticut 
$3 FIRE Extinguisher sells a e or di- 
rect. Fire-Killer, 97 Frankli Syracuse 
New York a 
PROSPECTS, Every car owner. Sells for 
$1.50, costs you 39c. Quarter brings sam- 
ple, prices. Barkley Co.. Dryden 33 Va 


PHOTOS 3-25c. Adults” 





Stretcher! Increases 
power! Increase your 
Profits Thermo- 


soap deal, 
Big profits! 
Irving Park, 


assortment 50c. 
Haller Mailaddress Service, 436 N. Y¥ 
Y 


Ave., Brooklyn 25, N * 
GREETING Cards and Stationery Cabinets 
wholesale, for stores and agents. 4154b 
Fifth St.. Philadelphia 40 
GOLD Lacquered Window Sign 
Bea Large Sizes, Penny each 
7941 Halsted, Chicago é 
MAKE Money—Big Demand. Outfit 50 
cents Renew old typewriter ribbons 
W. FP. Lee, P.O. Box 4515, Atlanta, Ga 


Letters 
Free 


200 MONEY Making Ideas-Plans-Formulas- 
Schemes-Exposes. Formico Co., Box 572 
Dayton, Ohio 


ANTI 
: IND 
347 “ANTIQUE Firearms: 
Coins, Indian Relics, Minerals, Car- 
tridges, Rifles, Flintlocks, Fossils, Swords 
Catalog with Photographs 25c. Museum, 
Wenona, I)! 
ANTIQUE forearms, swords, daggers, pow- 
der-horns, Indian tomahawks, mocco- 
sins. Lists free. Nagy, 8'2 S. 18th, Phila- 
delphia 3. Pa 
100 ANCIENT arrowheads $3.00. 4 tiny 
perfect bird arrowheads $1.00. List Free 
Lear's 1150 Negley Ave., Evansville, 
Indiana. 
INDIAN relics. Coins, 
Catalog 5c Sistershop 
Kansas 
SWORDS 
illustrate 
860'. Lexi 





CES, RELICS 
AN ‘GOODS 


4,000 Bargains, 


Minerals, glassware 
Northbranch, 


rapiers, daggers, pistols. armor: 
catalog, 25 Robert Abels, 
ngton Ave.. N.Y 
_ ARCH SUPPORTS _ 
PLASTIC Arch Support. Custom made 
This miracle support gives lasting foot 
comfort. Featherweight. Impression ma- 
terial free. Archcraft Co., 600 W. 164 St., 
New York City 32 if 
BIG Profits manufacture 
arch supports. Particulars. Julis Corssen, 
2638 Geyer, St. Louis 4, Missouri 
AUTHORS SERVIC E 
WRITERS—Your Stories, Books, Articles, 
Plays should be marketed! hte for par- 
ticulars! U. S. Literary Agency, 136 Liberty 
St.. Dept. R, New York 6, N. Y 
WRITE Articles, stories 
ance Vomatiaston exclusively 
Junction Cit ansas 
TG TOMOBIL ES 


FLOYD Ciymer’s Historical Motor Scrap- 
book. This humorous, educational, his- 
torical Scrapbook illustrates, describes 
hundreds antique and early automobiles, 
motorcycles. Reo, Oldsmobile, Hupmobile. 
Metz, Orient, Knox, Winton, Carter, Max- 
well, E-M-F, 2-cylinder Ford and Buick, 
Air-Cooled Chevrolet, Stanley, White, oth- 
er steamers, electrics. Unusual and steam 
motorcycles, This is the Scrapbook Time 
Magazine said is a ‘‘Must."’ Editions one 
and two now available but entirely differ- 
ent books. Postpaid $1.50 each, DeLuxe 
dition $2.50. We mail overseas any time 
ithout request and pay postage. Delivery 
guaranteed. Clymer, 2125 W. Pico, Los An- 
geles 6. Calif 
POWER and Speed! World's most famous 
motor book. 110 large pages. 200 illus- 
trations racing automobiles, motorcycles, 
airplanes. World's speed record chart, ar- 
ticles by world famous speed kings Cobb, 
Eyston, Campbell, Bonneville record de- 
tails, photos British racers Describes 
cams, compression, valves, superchargers, 
International racing teams, German Auto- 
Union, Italian, French, British racer spec- 
ifications, drawings. $2.50 postpaid. Cly- 
mer, 2125 W. Pico, Los Angeles 6, Calif 
MODERN Steam Car, 160 pages. 100 illus- 
trations. Interesting. practical book on 
steam automobiles. Complete information 
early and latest makes, models. U. S., for- 
eign makes described. Boilers, generators, 
engines, valves illustrated, described. Ar- 
ticle by Stanley, early steam advertise- 
ments. How to drive and care for steam 
automobiles Unusual, informative book 
Postpaid $2.00. DeLuxe cloth bound $3.00 
Clymer, 2125 W. Pico, Los Angeles 6, Calif 
STEAM Automobiles! Send 25c for litera- 
ture listing names 90 different makes 
Steamers once manufactured. TIlustra- 
tions, descriptions, specifications, Stanley. 
White, Doble, Lane, Ross Steamers, boil- 
ers, engines also photos famous White 
Racer ‘‘Whistling Billy’ and World's rec- 
ord holder Stanley Racer. Interesting. ed- 
ucational, ancient steame: history. No cars 
for sale. Clymer, 2125 W. Pico, Los An- 
geles 6. Calif 
SEE Our advertisements under Motorcy- 
cles Classification. Clymer, 2125 W. Pico, 
Los Angeles 6, Calif 





custom made 





Complete assist- 
Lathrop, 
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AMAZING new Moto-Vator injects water- 
into motor just like newest fighter 

Burns 15 Water; saves 20 to 
Prevents Carbo Increases pow- 
Eliminates carbon and valve jobs. Not 
gadget. Sensational performance keeps 
Posts d 1.50 i tor | Ww y derful postwar possi- 
2 m 12 Ww ilit No inve } One low price 

tor in 

ing 


AB JENKINS. World's Greatest End 
Driver. New Book “Salt of the E 
bes his world 
rical Bonnevill 
ratior fan 


rance 
arth’’ 
Jenkins 


PO. Box Ong Island, 
New York 

R AND R Mfg. ¢ 
n Anderson 
Eq upment 

Dual int ae 
Ignite Fl 

del A Fords. Air Pu 


Autopulses. Special Literature 


CONVERT your auto 


and 


ight 
mps Gauges Tachom- 
$1.00 


tractor or marine en- 

stove oil. Proven 

and better. Costs 

for free cir- 

1 Co - 222-22 4S. W 
tland 4 Oregon 


ibe needs: 
439-4 Gunnison, 


DeLuxe 


2125 W 
HOMETER 





ALTO SUPPLIES | 


Ow 


BRASS 
Ave 
INV E NT 


SEE Our advertisements 
cles Classification ‘ 
Pico, Los Angeles 6 


under Motorcy- 
2125 W 


mer, <i 





___ AUTO "TRatl ERS 


BUILD your own 

Have every feat 
House, Sport, Camp 
Catalog describing 9 models 10 Jim 
Dandy, Box 125- Be Wausau, Wisconsin 


Trailer! Save Money 
ure you want! P) ( 


and Utility 





imme- 


AVIATION 


NICHOLAS-Beasley Monoplane $150, com- 
piete; lightplane motors as low as $45 

complete with propeller Send 25c for 

Spring War-Bargain catalogue listing hun- 

dreds of buys in airplanes, motors, x 
ips, salvage. located 1 

probably ne 

Used Aircraf 
TAYLORCRAPT $350 
$500 (Ju } 

350 aircraft 

lists used 


class mail 


s 
Athens. Ohio 
Aeronc 


TX ledo 
——s an Aircraft operat« 
t This and scores of 
oppor Inities outlir 
Associat ed 


—— 
Build your own 
Get complete 
charts ly § 
951E, Salem 
BABY CHICKS 


JUNE Special. Electric brooder, 100 Heavy 
breed chicks, (non-sexed) $17 Postage 
prepaid. Free folder. Amstutz Hatcheries, 
Box 44. Orville, Ohio 
BATTERIES, GENERATORS, ETC 


STORAGE Batteries Restored! Amazing 
secret formulas renew wornout batteri 
Patents now expired; sworn true ¢ 
official Patent Office specifications 
ferent formulas, $1.00, postpaid, complete 
You can use and sell too oe Post 
box 2329Y, Washington D.C 
STORAGE Batteries Rest red! 
secret formulas renew w 
Patents now expired; offi 
Patent Office. 3 different 
postpaid You can _ use 
Crehore. Box 2329Y, Washing 
EDISON Batteries: Power, 
guarant ees. Fifteen year 
Free 
Yonkers 








” Amazing 





BLUE PRINTS AND PLANS 
RECORD Player; Plas 
e and easy to n 
uctions only B f 
P.O. Box 97, West Haven 
Conn 
= a ‘Homes, the modern plan-book 


sae 
— Belts 
reser 


heading 


OUTBOARD MOTORS. 
& Rubber B 
Be ) Secc 





ETC. 


Boat 

Ohio 

STEAM | 
bine ‘ 

Send 25 f 

Steam Age 

MAKE 16 R 


Sho-You. B 
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BODY-BUILDING COURSES 
BAR-BELLS, Dumbbells. Exercise equi 
ment, Courses, Special offers! Free 
let. Good Barbell Co., 3261-PS Watson, 
St. Louis 9, Missouri . 
PHYSICAL Perfection Course $1.00 (Guar- 
anteed). Sid’s System, DPSM, South 
Gata, Calif 


_BOOKsS, PERIODICALS | 


100,000 POST-WAR Jobs abroad—South 
America, China, India, Burma, Japan. 
Russia, Malaya. How and where to apply 
now, Post-war U.S. participation in world 
reconstruction and trade demands thou- 
sands of American-trained mechanic 
salesmen, technicians, engineers 
laborers and business representa 
every trade needed. Our 15,000-word copy- 
righted forecast—compiled from business. 
professional and government sources—lists 
over 200 big U. S. firms with foreign inter- 
ests, gives job information, salary brack- 
ets. contract tips, application letters. pass- 
information, ciimatic conditions. etc 
ts for your immediate applica- 
for refund in 7 days if 
Industrial Research 
tudio Building. Portland 





5, Oregon 
HYPNOTIZE 

secrets of hyp 
so you can hypr 
what this can mean to you 
clearly written. practical 
detail overlooked St 
people right 


.essons 
Cook. Only 
Dept. 55D, 697 
Mass 


“RUTHBELL Diary by 
citingly rapturous love stor) 
you have been looking for—insidiot 
ing. In two pict ae | editi on Ss: 
Private Librar Edit : i 
Victory” Edition—$1 Maile > in plain 
wrapper, postpaid. Remit now, limited sup- 
ply. Dealers accommodated. Poe Corner 
Press, Publisher. Dept. 56A, 309 Third 

Palisades Park, New Jersey 
MAGAZINES—Business, Vacational 

sion Profit by keeping posted 
ditions, developments and opport 
your line through magazines dev 
Choose current single copies 
from our list covering more 
Write now for free price-lis 
Engraving Publishing Co 
Indianapolis 1, Ind 


Anyone! Step by step the 
otism are revealed to you 
»tize people easil Think 
264 pages otf 


Broadway 


1s. allur- 
DeLuxe 


THRILLING G 

graphs of t i and unusual 
by art models and other gorgeous beauties 
Send $1.00 (no C.O.D. or stamps) for a set 
now. (Adults On real 
PS-1, Box 521, Gener 
lyn 


THIS IS IT!! Photos -P osed b 
els and show girls 1 unus 
breath- 


ing poses. These 
finest quality 
each pho 
Send $1 iscious 
size photos postpaid ving Klaw. 
14 St.. Dept. F. New York Cit 3 
15 SCENES of Life in 

11 Actual 3'2x5 cl 
Girls attired o 
the Wilds « 


mo rcket 


BEAUTIFUL 
8x1 ). Photogr 


‘ADIO Book Catalog. Out 
plete catalog of radio books 

for beginners and experie 

Write ) 1 free 

Radion 

Nassau § 


BOOKS on Psychic Research. ‘‘Long Dis- 
tance Calling’’, $2.50. ‘‘Evidences of im- 
mortality $1.50. “‘Mind Made Visible”, 
$1.50. ‘Fortune of Eternity’’, $2.50. Wil- 
liam-Frederick Press. 315 W. 35th St., New 
York 
WATCH construction, repair, adjustment 
All inclusive *‘Practical Course’ for be- 
ginners and professionals. Illustrated. $2.75 
postpaid. Money back guarantee. Modern 
Technical Book Co., Dept. MS, 55 W. 42nd 
St.. New York 18 


MODERN Steam Car $2.00 Floyd Cly- 

mer’s Historical Motor Scrapbooks $1.50 
postpaid See our advertisements under 
Automobiles and Motorcycles Clymer, 
2125 W. Pico Los Angeles 6, Calif 


MOTOR Books. Most complete automo- 
bile, motorcycle selection in America 
Historical, technical, racing. Send dime for 
book catalog Clymer, 2125 W. Pico, Los 
Angeles 6. Calif 


EDUCATIONAL Books sold cheaply or “ent ed 
for smal] fee. Books bought. Money back 
guarantee. 4,000 Bargains. Catalog Free 
(Courses Bought), Lee Mountain, Pisgah, 
Alabama 
MAGAZINES (back 
mestic, arts, Books 
tions, pin-ups, etc 
funded). Cicerone’s, 
York 17. New York 
PIN-UPS, Gorgeous 
Candid poses for 
graphs. 24 different 50c 
Drake, 100 W. 43rd St., 
York 17, N. ¥ 
IAN Pope, Dalai Lamas Reincarn 
ique Condensed knowledge lon 
kind. 30c. Lytles, 281 Main, 
N.Y 
PIN-UPS, I beauties, adults 7“ 
Real photographs, 15 
Stamps. Hirsch, 119 W 
1.N. Y 


foreign, do- 


dat ed) 
bx subscri 


Girls! Fascinating 
adults. Real Photo- 
64 different $1.00 
Dept. U, New 


Wat ter- 


iscious 
assorted 35« 


33rd New York 


FREE—100 Page catalog of new and used 
college and home study text and refer- 
ence books at é Est. 1902. College 
Book Co., Dept S. Columbus 1, Ohio 
ARTISTIC Girl pictures. Real ] 
photos for $1.00 postpaid 
postcard size. C. A. Scot 
Covington, Kentucky 
BOOKS, (out-of-print, 
supplied, many 35 
Mid-West Book Service, 
Detroit 3, Michigan 
SELF- Books for Au 
Worl d's largest collection. List 
‘ > 220 W. 42nd St 


new —e qui ckly 
bargains, Catak gue 
18870 alee Ave., 
thorship 


instruction 
New York 


Comic Cards, 
$1.00. List 
"Box 6818-S, 


SAVE money by writing for our lists 
special cut-rate books, many at less than 
50°. of original price. Pines, Box 32, Flush- 
ng. New York 
lS - nnecessar 
ise it sleep-Rite waxen 
Re aymond Dow, 


PIN-UPS 
Sample 
Square Compan Dept 
lle 44, Mas 
SILK stocking photos 
Girls at Home 
Satisfaction or money 
A-6, 1472 Broadway 
SE ND 15« ] 
Dept 
N Y¥ 
CARTOON Booklets! Ger er 
sortment r line sensational 
au trated Cartoon x Booklet 
Postpaid Taytko, Box 187 Hart Mich 
60 PRIZE PI 
chures witl 
were made 
Bronx 58 
So 


ous sample 


graphs-Bro- 
1 How They 
Jerome, 


geies, 
ing cards, snappy 
sentiments, newest 
postpaid. Fraser, 
n 2, New York 


PROOP of Earth's Concavity, 
$1. Theocracy, B1720 Hough, Ft 
Plorida 4 a 
AIRPLANE 1 Photos, Aviation, Radio, Pho- 
tography, Hobby Books. List. Shannon, 
668 Elm, Nutley 10, NJ 
OZARK Magazine, Lonsdale, Arkansas 
For homeseekers, sportsmen, folklorists. 
Year, $1.00 
CURVACEOUS Girl Pin-Ups in full color 
12 7 x 9 $1.00. Men in Army, Navy want 
them. Wolfe, 2786 Jerome, Bronx 58, N. Y 
PSYCHIC Observer 3 issues 25c. Bob- 
bitt, 1609 Tenth Avenue North, Nashville 
8, Tenn 
UNUSUAL Pin- Ups! Real Photographs! 10 
-$1 5-$2. Fine-Arts, Box 2084, San 
Antonio 6, Texas 
BOOKS (new, used, out-of-print) prompt- 
ly supplied. Capital Book Service, 2817- 
28th St., SE. Washington 20, D. C 
AIRMAIL Bookfinder!(Out-of-print, scarce, 
odd books) quickly supplied. Send wants 
Clifton, Box 1377ps. Beverly Hills, Calif 
PRETTY Girl Pictures, Novelties, Books 
Assortment, Lists $1.00. Cantarini, 1324 
Sheffield, Pittsburgh, Pa 
CATALOG 
portunities. Golden, 
land 11. Calif. es s 
FREE Booklet—The Truth About Jesus. 
John C. Meek—P.O, Box 512—Paltimore 
Md 


225 pages, 
Myer, 


Op- 
Oak- 


Free Worthwhile ‘Books 
5730SG Keith 


3 
ART Studies, few cents each. Lists—stamp 
Nuart, 436B New York Avenue, Brooklyn 
New York 
BEAUTIFUL Girls. Pin up pictures. At- 
tractive poses. 24 for $1. United Arts 
238 #-F Lawrence, Toledo, Ohio 
UN AL Books Free catalog Send 
stamped envelope Happiness Books 
PSD, 41 Union Square, New York 3, N. Y 
HOW To Stay Young. Seventy can be life's 
prime. Literature tree. Bookmaster, 104B 
Orchard Lane. Stillwater, Oklahoma 
OUTSTANDING Books! Sample and lists 
25¢ Association, Box 2501-PS, Los 
Angeles 
BOOKS~—For Architects, 
men. Free catalog, stamp 
6827, Baltimore 4. Marvland 
STORIES—Articles, Poems wanted 
Short Stories. 319 S. Marengo, 
dena. Calif. Sample Book 50c 
PIN-UPS—All kinds, state age. Write 
Novelty Studios, Box 52D, Battle Creek 
21, Michigan 
BOOKFINDERS—319 S. Marengo, Pasa- 
__dena, Calif. Books, Courses, used, new 
fAILORED Homes, the modern plan-book 
Ad under heading Miscellaneous 
“A RATIONAL View of Life $1 
amin Seibert. Urbana. Ohio 
BACK number magazines supplied. Cava- 
lier, 618 Carroll St.. Brooklyn, 15, N. ¥ 
ADULT Books—gift coupon Free. R. Su 
an. 61-49 56th St.. Maspeth, L. I 
ADULT Books. Sample and catalog 
Alstone, 310 Lunenburg, Mass 
ADULT Books 
lg 


avor, ox 229 


Artists, Crafts 
Artcraft, Box 


Book 
Pasa- 


“Ben- 


lli- 
10 


Catalog. Sample 25c. Le 
San Bernardino, Calif 


BUILD IT YOURSELF 


AUTOMOBILE mechanics cash in on this 
juild tractors from second hand auto- 
mobiles. Convert horse drawn farm equip- 
t into tractor hook-up Nolan's 

ge, East Wareham. Massachusetts 
RADIO control] equipmer 
l doors, etc. by radio. Send 25 cents 
tion Manual to Radio Control 
Ox 214, Deal, New Jersey 





t Contro] mod 


non! Touch 
You can 
5c 


CTRO-Magnetic Can 
it shoots steel shell 
! Illustrated instructions 
parts, postpaid $2.00 Robert 
39. New York 
BUILD block 
auto part power-driven. self-packing 
Also bk f is. Sell blocks, build home 
Free Horne, 206 W Wilder, 
Tampa 
PLASTIC Houses—Build yourself! Resur 
se old building Wonderful building 
il. Write Marbelizing Service, Ed- 


25« 
Hulet, 


concrete machine from old 











POPULAR SCIENCE OPPOR TUNITIES 


; ; GOOD Paying Business Silvering mirrors. INCORPORATE in Delaware. Many ad- 
oP J J 
BUSINESS OPPORTUNITIES plating autoparts, reflectors, bicycles, vantages. Free details. Corporation Fis- 
MILLIONS wasted yearly! Make big in- bathroom fixtures, etc.. by late method. cal Company. Inc., Delaware Trust Build- 
come recharging dry cell batteries. New No tanks or = a ae ~~ y= ing. _Wi Imington Delaware 
C+ oved method invented. Develop Free Booklet unmetal Co., Ave e- TTT 
nen t postwar business home or shop catur Illinois LAME SED LTE “OIL oy — Cooperative Develop- 
up dur ng pri esent shortage - = ——- — . ] t ie _ Jane : ors 
fhexpenaive equipment your: | MAIL Ordes Business course hewe.lu | fralers. Landowner’s Guide, Caddo, Okis- 
0 bus Co. De ~-_ x Teaches professiona] mail order technique LsGgm Siuctis — baareciom, : 
ering VO., Lep not penny-snatching schemes. New Suc- arbie arvelous, colorful 
Mo cess-Catalog Free! rite—Nelson Com- Brushed, sprayed, molded. Rubberls 
’ . . is Composition Flooring! Particula 
Aggressive toy pany, Dept. 4-01. Chicago 4 ; molds : 
ifactu . wing over 100 inter START iome business selina: aiadnaad free Masticiing Service, Edwardsville, 
1 patent yr petentable mechanical plaques, art goods, pottery, garden furni- IMPROVE your job or business. Read the 
t S ide@® | ture. artificial marble flooring. liquid inside trade magazines. Profit by 
marble. Make flexible molds yourself knowing “‘how’’ and ‘where’’. Lists free 
Amazing profits. Folder free. Creative Pub Dunbar New Brunswick 3 J 
lishers (PS6), Glencoe, Illinoi 8 ¥ mail, promote your own propo- 
— 4 f a clock shop while clock repairing ion and have others selling for you 
MAKE new USA patented toy your Wo ~ xg ~; easy to learn home Parti ulars Free. Harry Dean, Box 900 
p. Lathe req ired _F y Ve oyalty tudy course with pictures and illustrations | Galveston. Texas 
how — . t al —_ = START exceptic HF) eo hom 
ormation free iston Cloc upholstery » 
Box 5086B, Houston Texas business, no 
all the time. Learn how showing how. To 9: Federal, Bostor 
ds of others make pler f ext HOW to Make Simple Molds and Plaster 
spare —~ at me? by mail u Plaques Profitable Business or Hobbs 
course teaches all. Literature Booklet 25c¢ s reraft, 1406 E. 43rd St 
tury. 101 W. 14 St., New York City Cleveland 3. Ohio 
PREPARE Your postwar future now SIX Post Card Plans complete with copy 
ablish your own mailorder business ¢ for starting profitable business. Sample 
home me d $1.00 now for 25 plans. ¢ card 10c. Gordon Publishers, Box 23, Paw- 
With instruc yns and details. Genera! Sale tucket. R. I 





-" Co., P.O Box 161, Station C, Atlanta. Ge - 
ZNCREASE Your Income, Spare or full = INVESTIGATE Mail Order selling. Dime 
tin Mail Order Flashes Mone MAKE and mold genuine ti y brings helpful 50-page mail trade month- 
Secrets Exposed Selecte illustrated work-she tain methods, | ly describing successful plans. formulas 
110 Sure-W . ile processes a $1 — re Young Publications, Kent 16, Ohio 
yur box 2 pages 7 r r r Plast Jigest, 3937D racy, es _— 
near Rasen. S00 pease. gone Be K aa, S—., _— TYPEWRITER Repairing—Original Course 
Mae Specialti ‘ Missouri 
- ion Wes N ¥ — —— — Si ified Home S y ber Type- 
. v . START Mailorder Bookshop—E yth writer Mechanics School, Box 269 Osborn, 
y C furnished publisher cooperation “ Ohio 
ngs booklet exclusiv ptu amples, | - . wut —y > daeaiienes 
ting ideas eneral Publication “ oe pa —~ ke _—— 
“ye - oy astings 1es al 
= New ¥ Sure! $4.00 qt. $12.00 gallon 
MAKE beautiful, colorful Liquid Marble Box 60-B. Peoria. I!) 
Soundproof Plastic Flooring. and Flex- = a 
ible Molds for Novelty Casting. Write for SLEEPLESSNESS 
To Make $100.00 week! ) in Free Information. Bing Products. 621-E 
ri . Informat and 300 Teste Tremont Street. Boston 18, Massachusetts 
64 pages. Business secret HEALTH first! New Drugless Method. Un- - - - 
lesale supply sources galore believable results! Operate a Health Gnow a oy - trees + Bang ey ot Ses 
d forms or Conditioning Club y pparatus. Meta- aes et Ss 4 - 
basic System, D9128, Station S. Los An- _> - Lhd Box 628 
eeles 1 ashingtor 
MAKE Extra money at home! Thousands 
do! Booklet v Sell by Ma sen 
: fal 3 N. 6tl 


innecessar\ 
with Sleep-Rite waxen 
10c. Raymond Dow, 1 


New York 7 


Dept 


prosperous postwar business of your own 
32-page mailorder magazine, other ~ 
ature. Just send one dime. Melvin _ | Reading. : 
915-SB Bryant Ave., New York 59 MAKE ——— new pl ast c at 8c gallon; 
PLASTIC Wood composition (Powder) Bo Enormous - aes A its. 7 — 
pound. Marbletop casting composition | 5rators Oklahoma Cit: . es —S 
Powder) l4c. Flexible Plastic Rubber mold —_——_—* — =a — 
liqu’'d 63c pound. Winters, 9280 Yellow- SELL Display Signs, Pictures, Calendars 
tone. Detroit Mi Books. Greeting Cards, Paper Novelties! 
ysmetics By Mail. Women spend ae Catalog Free! Elfco, 
ons on 8 You can make yo a 
Money. I is show APS } This Month 345 moneymaking 
rank J. Artz. 1060 ent its. Buy Appletons Patents Bullet 
Toledo 9, Ohio. Dept 1 ubscription $9.00. Confidential in 
, Vr , OPERATE Profitable Credit-Collection | {2tmation. Station N. Box 63, New York 
F $8 ynthi rm line. No car Agency Business Earn $5000.-$10000 MAKE — spare time selling by mail 
or expe J ar Servic i spare Annually Upwards; Interestir Literature particulars 10« Signs, Farmingtor 
time. Fr illustrate ata arkws t rite Educational Extension Service, Missouri 
S046P Tiog timore 15, Mi pt. 102, Los Angeles 3¢ THE Bible Key To Prosperity” Book 
MECHANICALLY In ’ Mer Own at § ¢ Upholstery Clear pusi Pree Lightning Speeder, Streator, Illi 
pe ate gen er f ) Repair sh ness your own boss r A 
ate istrat course sh ws l y apital quired Free irse INVESTIGATE—Co-operative Mail Promo 
a e ding . iger ion Mo rr re- hov inet l Ind ries, 3439-S Michi- tion Service for profi le opportunities 
in all phases rar hicag Russell Johnson, Cl leld 1. Minnesota 
7 ICK Mon ey Repairing car Batteries at 
T te. Batt 


an, 901 


EYE-OPENING Information—the way toa 
post paid — 


POSTAGE Stat 
gape 


IRGLAZED 


YOU too can learn how make, mold 
and cast Real Plastics Send stamped 
envelope. Box 498, Gainesville, Texas 
Post ESTABI ISH Profitable business, distribute 
‘ “Gackett & 10-Drift Cleanser. Unlimited Opportu- 
349-B Sackett St.. | nity Box 48. Kenton, Ohio : 
, i'd EXTRAORDINARY Mailorder Opper' ini- 
ec irse th pictures and draw- : ties, Literature free Hudson Letter 
che 7 ‘ . +} . ties Supply Sources Details Di . on 
iNece = toate : on fur (Refunded). Smith, 1126 Vermont, Bristol, | S®op. Box 122-D, Amsterdam, N.Y 
nished © e. Alarm Clock Repair | Virginia MOLD-MAKING, Plaster casting. Money- 
Service. P.O 1983 yuste nas 7 are mene making Business Literature Free 
e. P« nl, Texa AP _— TABLE Mail Order Bu in ess can Kemilo, Park Ridge. Illinois 
COLOR (¢ B now be yours. Start small in spare time - : - - 
money maki grow big. We tell you How rt lars RECAST old batteries into new Lates 
birdbaths. wit free. Whitlow, Box 641, Amarillo 2 Texas achievements. Battery Labor ries, Mi: 
t BE Independent of Job snd Boss. Learn | "eapolis 
the inside secrets of making money. Even A 3E Pre fits Merchandise 
in spare time. Particulars Free. Modern i lable Write, Adams Exchar 
Opportunities. Box 439, N. Biloxi 1, Mis y 241 St., New York 27, N. ¥ 


ks need 


r d yu 
swamped.  ¢ BEST Mailorder and Business Opport 











> | POPULAR SCIENCE OPPORTUNITIES & 


$2,000 YEAR sideline easy, inventing sim- 
ple items for guaranteed cash markets 

Hendrixon, Argyle, Wisconsin. 

TURN accounts into cash Good income; 
quick results, National Collectors, New- 

ark. Ohio 

HOME Mail Order business pays big profi ts. 
Your own Charles Church, 

814 N. 24th St llings. Montana ao 

MAIL Order Opportunities Free copy. 
Drop Posta] Today. Blackstone, Somer- 

ville. New Jersey 

BIG! Profit-Business for you 
merchandise from scrap 

demand. Battery Laboratories 

$24,500 Richer: Used $-getting Schemes 
from Schemer Magazine, Alliance, 

Ohio 47th year, $1.00. Sample 10c 

SNAPPY, Full Color, 5 x 7 Pin-Ups 
Quality 24 for $1.00. Plastic’s, 

No. 5, Muncie. Indiana 

GRIND Lawn Mc 
$3.50 investm 

| lea 

RUBBER Moulds, 


Manufacture 
Internationa! 
Minneapolis 


Better 
Route 


income! 


! Guaranteed 
anesville, 


Mowe!rs, 


Latex, models, start 
profitable business. Eastern Latex Lab- 
oratories, Box 153, Mattapan : Mass 
1,500,000 ARTICLES wholesale, Scarce 
merchandise. Directory 10c. Prince, Sun- 
nyside Indianapolis 44, Ind 
MAKE flexible molds! Cast plaqt ies, 
ties, bookends! Free sample! H 
630-R Chestnut, Hamilton. Ohio x 
SELL Books and Courses by mail in your 
spare time. Siddall. Atascadero. Calif 
TATTOOING—Pleasure! Profit! details, 3c 
__ Steele, 626-I 17th, Los Angeles 
WHOLESALE Directory Ten cents 
chok, 1098 Gerard Ave.. New Yo 


BUSINESS SERVICE 
PU RC HASING Agent will represent you vo 
New York. Write Commercial Serv 
Agency. 475 Fifth Ave., New York 17, 
York - 
MAIL Address Service $1.00 Monthly Letter 
10c, Spada, 10 Lexington, Wethersfield 
9. Conn 
CHICAGO mail 
25c per item 
dan -40 
HOLLYWOOD Services available 
Andrea Strader, 6477', Lexington, 
wood, California 
CAMERAS, PHOTO SUPPLIES 


BASS Says: War time proves Bass leader- 

ship. Amazing selection of finest still 
cameras—Leica, Contax, Korelle, Reflex, 
Argus, new and used still available. Write 
for quotations. Satisfaction guaranteed or 
your money refunded. Bass buys ‘em, sells 
‘ , trades ‘em. 35c Postpaid for 100 page 
book ‘‘Military & News Photography’ by 
Jack Price. Up to the minute information 
Bass Camera Co., Dept SP. 179 W. Madi- 
son St., Chicago ll 


AMATEUR Photographer $ attention! Im- 

prove your hobby of picture taking and 
learn how to make money with it. Write 
today for our 40-page book catalog and a 
sample copy of American Photography. 
etclosing ten cents for postage. Contains 
articles and pictures of the world’s fore- 
most writers and pictorialis Camera 
House 141, 353 Newbury St., Boston, Mass 


CASH! Spot cash for cameras. lenses, bi- 

noculars, movie or still, sound projectors 
Send full description by mail, or wire for 
prom >t cash offer. Over 30 years of de- 
pendability insures honorable dealings. 35c 
Postpaid for 100 page book Military & 
News Photography” by Jack Price. Up to 
the minute information. Bass Camera Co 
179 W. Madison § Chicago, Ill 


BIG Bertha telephoto camera easily 
made. Trifling cost. Objects miles away 
photograph close up. Ultra sharp pictures. 
Telephoto lens and instructions $2.00. In- 
structions alone 10c. Carl Jamer, Manor- 
ville, New York 
CAMERAS: Photographic supplies for sale, 
new and used. We are trading headquar- 
ters. what do you have and what do you 
want. We will buy your equipment. Na- 
tional Camera Exchenge. 86 5S 
Street, Dept. M, Minneapolis 2, Minn 


PHOTOGRAPHY for pleasure or profit. 
Learn at home. Practical basic training 
Long established school. Write for booklet 
American School of Photography, 1 
Michigan, Dept. 1722, Chicago § 


novel- 
Tooker, 


8. Vol- 
rk 52 





New 


forwarded. Confidential. 
Blair Service, 4520 Sheri- 


Write 
Holly- 





| LABORATORY 


Build your own. Kit of 
Free particulars. Crescent 
1-C, South Pasadena, 


ENLARGERS 
parts $6.00. 
Engineering, Box 25 
California 
PHOTO Enlarger, complete plans, 
Send $1.00. Gene Mack, Box 127 High- 
land Park Station, Los Angeles 42, Calif 
CARTOONING, SIGN PAINTING, 
DRAWING 
POCKET Size Cartoon Course—22 Easy 
Lessons, over 200 sketches including fig- 
ures and lettering. Prepared by nationally 
known artist, Mailed postpaid on receipt of 
25c in coin. Snack-Pack Co., 32 E. Georgia 
St.. Indianapolis 4. Ind 
LANDSCAPE Painting, Complete Easy 
Course $3.95; Modern Poster Art Letter- 
ing Course $2.00; Cartooning-Drawing 
Course, 31 lessons, over 600 illustrations 
$1.00. catalogue 10c Signs, Farmington, 
Missouri 
SIGNS Made Easily. Instructions 
moder alphabets 
terns. Sizes up to Eight 
$1.00 Co-operative Business 
Chicago 
CARTOONING Course:—30 illustrated les- 
sons, over 500 sketches. Complete $1.00 
Rex Cartoon Studio, Box 892N, Pasadena 
California 
CASH in or 
Cartoon eas 
25c. Don's Studios 
cago 14 
LEARN Cartooning! Make spare or full 
time cash! jartman, 2438 W Lincoln 
3, Nebraska 
CHALK-Talk Stunts 
Markets, $1.00. Cartoon 
Cc harles, LaCrosse. Wis 


CHALK TALK STUNTS 


CHALK Talks. Lat ugh Producing Program 
$1.00. Illustrated Catalog 10c. Cartoon- 
ist Balda. Oshkosh, Wisconsin 
CHEMICALS & APPARATUS 
CHEMISTRY Laboratory apparatus and 
chemicals for industrial, analytical, and 
experimental laboratories. Complete sup- 
ply service for students taking correspond- 
ence school chemistry courses. Send 3c 
postage for free 44 page catalog. Dept. 
M26, Biological Supply Co., 1176 Mt. Hope 
Ave. Rochester 7, N. Y 
THE House of Winn. the Home of Sup- 
plies tor Amateur Chemists. See Winn's 
new idea Chemical Kits and Apparatus 
Outfits for Home Experimenting Send 
10c for Retail Catalog. John H. Winn, Es- 
tablished 1931. Dept. 607, 124 West 23 St., 
New York 11. N. ¥ 
NEW "32 page Chemical Apparatus Order 
Book. Complete line of Chemical Glass- 
ware, Apparatus and Chemicals. Send 10c 
for this book. Standard Science Supply 
Co 1232 N. Paulina St., Chicago 22, 
Illinois 
HANDBOOK for Chemical Experimenters. 
Hundreds of experiments illustrated; 
50c. Experiment Booklet, 15c. Chemical 
Catalog, 5c. Reading Scientific Co.. Read- 
ing. Pa = 
LOOK! Boy Chemists. Chemica] sets for 
home experim s $5.00, also Chemicals, 
send stamped envelope for list. Scientific 
icator Co x 9024, Station S, Los 
California 
a. $ extremely interesting ele- 
Pr found free in nature. '» oz 
in list of chemicals 25c, post- 
Hallmark Technical Supply Co., 
Jamestown Y 


NEWLY 


circular, 





and ten 


sets 


" Box 638. 


your Write 
Send 
Chi- 


sense of humor 
Booklet shows how 
518S Wrightwood, 


15 Cartoon Lessons, 
Studio, 1402 











revised laboratory catalogue with 
money saving values, information on do- 
ing Research work for industry Send 
18e to U ersal Chemical Co., 479 Jay 
St.. Rochester ll, New York 
100 DIFFERENT Chemicals. One ounce or 
more each. Excellent opportunity for di- 
versified laboratory stoc $6.90. Midwest 
Chemical Co., 3724 Second Ave., South 
Minneapolis, Minnesota 
Supplies at Wholesale 
Prices: Chemistry, Biology. Physics. Cat- 
alogue, 10c, National Scientific Co., 2204 
W. North Ave.. Chicago. Established 1908. 


LUMINOUS Paints will glow in dark. Six 
colors. Fairmount Chemical Co., 136 Lib- 

erty St.. New York City 

r wg Chemicals. Send $1 for 

Ohio Research Laboratory, 

Ohio 


Unust ual 
different 
_ 6305, Cleveland 1, 


mineralogy, 
Laboratories, 


FREE Catalog: 
Biology, optics 

Evanston, Illinois a 

AMATEUR Scientists’ Magazine, Memphis 
4, Tennessee-K: Copy 15c, twelve issues 

$1.00 

CHEMICALS, ounce quantities, Apparatus, 
Catalog ic, Fleischer’'s Laboratories, 

Everett 49, Mass 


SPECTROSC "Sag ‘for ¢ quick che mical al - 
sis $2.50. T. A. Cutting, Campbell 3. ‘Cal 


CHEMICAL Cat alog 5c. Arc Chemical Co 
1910 Arthur Ave., Bronx 57, New York 


COIN COLLECTING 


FOR more profit and pleasure in coin col 
lecting. We have the rare and interesting 
coins you need. Outstanding values, guar- 
anteed. Send 20c now for new price cata- 
logue of all U.S. coins. American Rare 
Coin Co., Dept. 4, Transportation Bldg 
Chicago 5 
$5.00 TO $500.00 each paid for hundreds of 
old or odd coins. Keep all until posted 
Send 10 Cents for Illustrated Coin Value 
Book, 4x6. Guaranteed Prices, 39 years in 
business. Coin Exchange, Box 31, Le Roy 
N.Y 


Chemistry, 
Tracey 





25 DIFFERENT Indian cents $1.50. 20 dif 

ferent foreign coins from 15 different 
countries $1.00. 50 different from 50 diffe: 
ent comes $5.00. Lists—-Approvals. De! 
Monte, 725 W. 172, New York 32 


347 AN — ” Firearms; 4,000 Bargains 

Coins, Indian Relics, Minerals, Car- 
tridges, Rifles, Flintlocks, Fossils, Swords 
Catalog with Photographs 25c. Museum 
Wenona, Ill) 


RINGLING Brothers Circus Scrip, com- 

plete set, 6-$1.00; 12 wooden Nickels 
$1.00; Both $1.60. Large Retail Catalogue 
15c. Bebee Coin Co., 1180 E 63rd, Chicago 
37, Illinois 


COMMEMORATIVE $', 

Cleveland, Stone Mountain, 
lustrated Catalogue 25c 
Salt Lake 9, Utah 


FREE! Foreign coin. ‘banknote “and Coin 
Collectors’ Illustrated Catalog to ap- 
proval service applicants. Send 3c postage 


Tatham Coinco.. Springfield-D50, Mass 


QUICK Service: reasonable prices, United 

States catalog 10c, Foreign catalog 10c 
Ben's Coin Shop, 72 W. Washington, Chi- 
cago 2. Illinois 


WILL Pay $10.00 Each For Certain Lincoln 

Pennies! Indianheads $50.00; Dimes 
$1,000.00. Catalogue 10c. Federa] Coin Ex- 
change, 6-PS, Columbus, Ohio 


10 INDIAN Head cents, different 
also pricelist, 40c. Schultz, 1053° 

wood, Cincinnati, Ohio 

WORLD Coins, Large, Itemized, Descrip- 
tive List, 10c. Harry Elsholz, Box 9014B, 

Pittsburgh 24, Pa 

WE purcrase Indianhead 
plete coin catalogue 10c 

Broadway, New York 


FOREIGN ~ Coin and lists 10c 
Box 482, St. Louis, Mo 
CONSULTING ENGINEERS 
ELECTRICAL, mechanical design and 
drafting. Also patent drawings. Caltech, 
Lockheed, Douglas Engineers. Rapid, reas- 
onable service. Pacific Coast Engineers, 
PO Box 116 E. Pasadena, California . 
EXPERIMENTAL Engineer Machines, 
Tools designed and developed. 25 years 
experience. Harry Childs, Berwick, Maine 
DETECTIV ES __ 


DETECTIVE Training — Sec ret Investiga- 

tions Easy Method—Finger Prints. Book- 
let Free. International Detective System, 
1701-P Monroe St. N.E., Washington 18, 
D.C 


-Columbus, Texas 
$1.50 ea. Il- 
Norman Shultz, 


dates 
4s Rich- 


pennies. Com- 
Fairview, 277 


Oddehon, 











FINGERPRINT Powder: 
powder. William Croll, 

town. Penna. 

DETECTIVE Training. Phillips Secret 
Service, 1917-C North Kenneth, Chicago 

39 Illin»is 


DETECTIVES—Work hcme—Travel. Ex- 
perience unnecessary, Write, Wagoner 
P-125 West 86th, N. a 


new and superior 
Box 502, Norris- 








_DOGS, BIRDS, PETS, RABBITS 


RAISE Guinea Pigs, make money at home 
Big demand, free Booklet. Taylors Cavy 
Farm, Hapeville, Georgia. 
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ANGORA Rabbits--Wool brings $10.00 
pound Book Angora Care-Manage- 
tells everything. $1.00. Sel ae clean- 

tific hutch (for « rabbit )}, plans 

$1 Of A to it eedcer 

talog Pedi- 
Dept 


ns l 
plans $1.00. All three 


greed Angoras free nsteads 


A. Edward 
RAISE G t h : abbit Va 
Fu ° 


iable 
Pieas- 
ree Book! et 


Pent 4 
A LIVING 
kets Wa 


Rabbits and Cavies. Mar- 
Magazine 10c. Book de- 
ribing twenty breeds magatine 25« 
Book and magaz vear 
0c. Address Sma ock Pearl 
River, N. ¥ 
RAISE Rabbits $9 
Mar ket r 


thly) o 
Dept 5. 
to $18 ea 


Hans 1347 Miller 


sens 


ng 
nd. Plenty marke 
e's Rabbitry 
Fiemish Giants, New Zealands 
ably priced Franklin Young, 
Island. New York 
Peafowl, Pigeons, 
rice Free. Jewel 


RABBITS 
Reasor 
Riverhead, Long 
WILD Geese, Duck 

Pheasar 
Game |! 
81 BERNARD Pups 
beauties. Franklin Y 
head, Long Island. New 
RAISE Jumbo Frogs i Fishing 
Canes. V Brashears, rryville, Ar- 
kansa 
rofitable business. Booklet 
Dime. Gebhardt Far atine, lowa 
STANDARD Rabbit Miltor Pa 
vears $1.00 Sample Gime 
MICE abbits. Pigs. Catalogue list 10c 
Houck Company, Tiffin, Ohio 
DRAFTING INSTRUMENTS 
drafting materia Free catalog 
smen's Supply Co., 32 North Wells, 
ago 6 
EDUCATIONAL 
GOOD Jobs and a Sour 
Wait you in hotel and i 1 al 
en and women all needed — 
paid positions that offe r, excite- 
ever-n and fas nating duti es 
rd-breaking business in hotels clubs, 
means even greater oppor 
ving 








& INSTRUCTION 


lage stewards, he 

and 55 other 
These are not 
positions in 
rs splendid 


assistant & 
hasing agents 
important positions 
mportant 
at 


i r peace 
bad. revious exXperience 
essary need 

good 


i Newspa 
e 566-H One 
¥ 


Park Av 


mind. Bi- 


SYCHOLOGY teaches about 
teaches about body Bio-Psychol- 
teaches about powers of mind over 
Use powers subconscious mind. Se- 
t proper vocation. Grow. Broaden edu- 
cation. Develop personality, Control emo- 
tions. Succeed. Correspondence. Dept. P, 
Taylor School of B hology, Chatta- 
nooga 1. Tennessee 
BECOME A Doctor t 
Past Growing Profess ) Exceptional 
Opport: nity free course to World War 
Ve ar age i a den Course 
Free Catalog. Texas Chi 
Sar Pedro Park, San Ant 


Learn Chiroprac 


AUTO Body and Fender work. including 
metal work, welding and spray painting 
Look into it! One of the most profitable 
branches of tremendous Auto ind'stry of- 
fering chances for good job or y.ur own 
business. Train in spare time, Write for 
Free facts. Utilities Inst., Dept. 34X, 1316 
Belden Ave., Chicago 

TYPEWRITER Repairmen urgently needed 
Earn $40 to $50 weekly spare time. Our 
easy to iearn home study course teaches 
how to repair typewriters. Write for free 
formation. Houston Typewriter Repair 
P.O. Box 5357B, Houston 12, 


WELDING—electric ar« Le arn quickly by 
actual practice at Hobart Welding School 
Individual instruction at bare cost of ma- 
ised dc in stamps brings valuable 
ing lessons post paid and full particu- 
Hobart Welding School, Box P-652, 
Ohio 
CLINICAL Laoborator 
dems and We t n 
in your owr 
le studyir 
verial Technical 
Texas 


y Technicians in great 
you in your spare 

You can practice 
rite for free catalogue. 
Institute, Box 973-B, 


time busi- 
edit 


Cole 


an extremely profitable life 
operate a collection agency-cr 
Easily learned. Free folder 
yracuse, N. Y 


Used"’ self-instruction educational 


GOOD 
sold, rent- 


books on all subjects bought, 
ed. exchanged. Satisfaction guaranteed. 
Complete information and 92-page illus- 
trated bargain catalog Free. Write. Nelson 
Company. Dept. 2-01, Chicago 4 cs 
BECOME a Doctor of Psychology or Meta- 
physics. Teach secret of contentment, 
happiness. Win degree of PsD. or MsD 
Solve mental worries. Free book. College of 
Universal Truth, 5153-A N. Clark. Chicago. 
REAL Es a te Low cost home sti ady 
for at es oe is earnings imited 
opport bulletin " DeVot °o 
Schools aee.. 35 Vicente, San 
Francisco 16, Calif 
USED Correspondence Courses, Educational 
and Technical] Books Bought. Sold, Rent- 
ed, Satisfaction Guaranteed, Catalog Free 
Educational Exchange, Henagar, Ala : 
HYPNOTISM—four out of five learn this 
rn — a r one day's stud You hyp- 
notize or money back. Guaranteed. $1.95 
Deekay "Be x 458. Douglas 4, Arizona z 
VOCATIONAL Over 300 low 
cost home study courses. Free bulletfn 
Schools Vocati mal —  & 
San Francisco 16. Cali 
SL — I —“" ur unecessary 
th Sleep-Rite waxen 
pers. Set "10e Raymond Dow, 17 
Row, New York 7 
MAKE Up To $25-$35 Week as a Trained 
Practical Nurse! Learn Quickly at home 
Booklet free , Chic ago School of Nursing 
Dept. K-5, Chicago 
AMAZE others. Add columns 
than adding machine 
ths Institute, Box 633, 


,course 


technical 


overcome 
earstop- 


K, Park 


instantly. 
Free 
Mobile 


Home study 
terms Free 


ng pays big 
t Easy 
Technology, Box 


ow cos 
hio Institute of 
le, Ol eo 
ng Credit-Col- 
Investigate 
Advertise- 
ities 
Pre-Dix-It 
Box 85, 


s 
n Service 

s Opportun 
Dime 

y Nichols, 


gency 
Extens 
Busine 
prophec 
Free cof 
Mass 
Course 
$1.00 prepaid 
lian, TeXas 


KSMITH ck-picking, key- 

fitting. e Miller's Key 

vurse, drugless therapy. 

t ture Institute of Drugless 
Tama, Iowa 

Powerful Mental Telepathy 25c 

912 Benton, Nashville 4, Te 


i Paying Job when Victory comes 
*, Employment Opportunities, Bogard 


» Cream Decorating course, easy 
ondensed le $1.00. E. Cook, 2745 
N. 48th St., Lincoln, Nebraska 
LEARN Drafting: Earn $200-$500 month. 
M roe Institut PS-6, Alton, Tl 


ssons 


draw funny faces. Write, 
Funny Faces. Modesto 1. Calif 

MIND Asleep? I'll speed it up. Dr 
35A, Phila 20 


LEARN Cartooning! Ten Lesson Course 
$1.00. Diehi, 532 Boundary, York, Penna 
ELECTRICAL SUPPLIES & EQUIP. 
SELSYN Motors—110 
navy surplus Can be 
control, beam 
wind indicators 
high torque 


LEARN To 


Tibolt, 





volt, 60 cycle, a 
used for remote 
bingo 
other 
cost $130.00 pair, 
our price $25.00 Guaranteed new 
Original packing Exchange, Dept. S, 
323 Canal St.. New York 
INSTANT- Heating 
light-weld without gas or 
Thousands degrees of heat. finger 
trol. Only commonest scrap needed 
DC Remarkable, simple. Diagra 
Plans—Methods $1.00. Luco, N. 3402 Mar- 
ket, San Francisco 
BROKEN—Burned out Electrical Heating 
elements quickly repaired Use new 
amazing Nichrocite Paste. simp overlap 
ends and turn on current F ily size 
$1.00 bill isfaction guara! Ad- 
vance Electric. Box 861-Y¥Y, Minneapolis, 
Minn 
ELECTRICAL Trouble 
Leaks, Opens and Grounds in anything 
electrical. Indispensable to Electric Shops, 
; Car Owners. Free Literature 
811 East 3ist, Kansas City 
Missouri 
REPLACEMENT Elements for toasters, 
irons, Hotplates etc. 600w coiled element 
40c. 600w flat nichrome ribbon 50c. coin or 
money order. Write of special element 
needed. Allstate, Box 434, Worcester, Mass 
NEW convert your Hot Ai A heating system 
into cooling unit. Pla Ss e 
blowers, Gas furnaces 
O. A. Moore Equipment Co., 
Nebraska 
NOW Repair your own electri cal appli- 
ances with Chanite Self-welding, Electri- 
cal Heating, Element Flux. Instructions, 
delivered, price $1.00. Chanite Sales Com- 
pany, . 914 South Main, Fort Worth, Texas 


ELECTRONIX Flash—New 
fluorescent lamp starter, 
Wanted Co Column 


ELECTRIC Pencil: Writes—Engraves all 
Metals. $1.00 postpaid. Beyer Mfg., 

451 Cottage Grove. Chicago 15 

MIC ROAMMETE RS Limited quantity 
available from stock. Write for price and 

description. Palo-Myers, 81 Reade St., N.Y 


EMPLOYMENT SERVICE 


INTERESTED Poreign employment? Thou- 
sands jobs throughout world. Names and 
addresses over 200 firms with samp! 
plication $1.00 We search 
ba World Research Bureau, Box 731, 
Gladewater, Texas 
"ENGINES & MOTORS 


MOTORS, small 6 volt DC rever 3000 

RPM 2” diameter, short shaft extension, 
suitable for operating models and gadgets 
Postpaid $1.25. Walthers, 235 Erie, Mil- 
waukee 
MODEL 


Supplies 


tongs 


Shooter Finds 


‘Dealers Wanted 
Lincoln 6 


second 
Agents 


one 
See 








sible 


engines, 
Catalogu Welding Rod 
without flux for al 1 Die cast, Pew- 
ter. Samples and Instructions 25c. Howard- 
co, P3-2417 N. Ashland, Chicago 14 
DUPLEX Motors rlington, Iowa. The 
Universal Motor, Built for water, oil, 
air, steam. Pressures. 250 Ibs. or less. A 
limited number at $5.00. Cash Prepaid! 
WINDING Data, list 
and three pues. $1 00 
7631, Kansas City 3. Mo 


steam 


single 


Box 


225 motors 


Motor Data 


Extra flexible cable, 10 ft 
Butler Electric, 1885 Milwaukee, 
FARM MAC HINERY 
NEW Invention! Converts old cars into 4 
wheel drive tractors, simplest, cheapest 
method. Pulls 2 pews in high. Lightning 
Tractor, 3838 Polk N.E., Minneapolis 
FARMS, OTHER REAL ESTATE 


OZARK Lands for all purposes. Actual 
River frontages. 


5 acres $90.00 and up- 
wards 


Free list and literature. Hubbard, 
424P Minnesota Ave., Kansas City, 


Chicago 








Kansas. 
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GOOD Farms—Ranches. Washington, Min- 

nesota, Montana, Idaho, Oregon, North 
Dakota. Dependable crops, favorable cli- 
mate. Write for literature, lists describing 
typical farms. Specify which state. A = 
aul, 


Haw, 120 Northern Pacific Ry., St. 
inn. 


HOMESITES—$300 Convenient | payments. 
California's finest Garden Spot. On Mor- 
ro Bay's wooded Shores. Wonderful fishing, 
hunting. boating. Fertile soil, soft water, 
temperate climate. congenial community 
Free Literature Richard Otto, 6560-Z 
Hollywood Blvd., Hollywood 28, Calif 
STROUT S Farm Catalog—Bigger than 
ever! 132 pages—1,263 bargains in 25 
states from Main to Florida, west to Cali- 
nia & Oregon Rock-bottom prices 
3 Strout 255-ZB 4th Ave., 
New York 10, im 
CALIFORNIA Tax Lands 25c to $1.50 Ac., 
timber, grazing. Agricul. Free Info. Tax 
Land Research, P.O. Box 462, Eureka, 
Calif 
WISCONSIN, 
ages $7.00 acre 
Angeles. Calif 
OZARK farms. ranches 
List free. Farmfinder, 
sas 


Realty. 
N.Y 


Minnesota Lake River Front- 
3505-C S. Hope St., Los 


timber, resorts 
Lonsdale, Arkan- 





FIELD GLASSES, 
TELESCOPES, ETC 
LENSES, prisms, optical specialties. Not 
Salvage, Not rejects. Not Junk. Highest 
optical perfection. Nothing like this ever 
offered before. Fraction original cost. Send 
for new optical catalog. 10 cents. Ross, 66 
Ww B Way N.Y.C 
TELESCOPE. Powerful Army type. 8- 
power, vest pocket size. Has scientifical- 
ly ground 35mm. lens. Length closed, 4'2- 
in., open 7-in. Only $1.69 postpaid. Satis- 
faction guaranteed. Utica Mail Order Co., 
923 Eagle St., Utica 3, N. Y 
ASTRONOMICAL Telescopes. Binoculate, 
Cameras, Microscopes; Bought, sold, re- 
paired. Send 10c for list of instruments 
desired. Rasmussen & Reece, 41 Market, 
Amsterdam. N 
MAKE Your Own powerful, efficient astro- 
nomical telescope Perfect lenses and 
instructions. 50X $1.00. 100X $2.50. 200X 
$3.50. 400X $5.50. Instructions alone 10c 
Carl Jamer, Manorville. New York 
MAKE your own efficient compound mic ro- 
scope. Lenses and instructions 50X $1.00 
100X $1.50. 200X $2.00. Instructions alone 
10c. Car] Jamer, Manorville, New York 
GOOD 10 power telescopes $1.90. United 
Camera Co., 2309-H Lawrence, Toledo, 
Ohio 
Telescope Mirrors — 
scope objectives; Send for free list; 
Mayfior Prod., Katonah, N. Y 
REAL 17 power telescopes $3 
2309-G Lawrence, Toledo, Ohio 


FOR THE HOME 


REPLACEMENTS ,, Stoves Furnaces Grates 
Linings Bowls 4 ???. Magiproducts, 
Royal Oake. Michigan 


FOR INVENTORS 


INVENTORS: Learn now—without obliga- 
tion—how to protect and sel] your inven- 
tion. Write for free ‘‘Record of Invention’’ 
form and complete instructions for making 
disclosure and establishing date of your 
invention We also send our new free 
“Patent Guide for the Inventor’’. contain- 
ing complete information about patent 
procedure and how to sell inventions; 
giving illustrations of many successful in- 
ventions; over 150 basic mechanical move- 
ments. We assure you prompt. confidential 
service. Delays may be dangerous. Write 
today for your free “Patent Guide’’ and 
Record of Invention’’ form Clarence A 
O’Brien & Harvey Jacobson. Registered 
Patent Attorneys. 52A-E Adams Building. 
Washington. D 
WHAT Should You Invent? Our Free Book 
tells you what today’s inventive market 
wants—how to put down, patent. and sell 
your ideas. Scores of letters in our files 
attest to the modem: demand for inven- 
tions—our long expé@rience as Registered 
Patent Attorneys will help you. Get our 
Free Book, ‘“‘How to Protect, Finance and 
Sell Your Invention’’. Also special docu- 
ment free. ‘Invention Record’’ on which 
to sketch arid describe your invention. 
Write today. No obligation. McMorrow 
& Berman, Patent Attorneys. 143-M At- 
lantic Building, Washington 4. D. C. 


Prisms 


United 











RANDOLPH & Beavers, Registered Patent 
Attorneys, 340-E Columbian Building. 
Washington, D. C. In order to Protect your 
invention and reap the reward that should 
be yours, Patent your invention without 
Delay, and at the same time have Rights 
to sell as Manufacturers convert to Civilian 
Production Write for Information and 
Record Form To-day 
WE locate buyers meritorious patented, 
unpatented inventions. If will sell, reply 
immediately. Descriptive booklet, refer- 
ences, free. Invention Reporter, 3A-11106 
S. Fairfield. Chicago 


INVENTORS: New military and commer- 
cial inventions urgently needed by manu- 
facturers. Write for particulars. Chartered 
Institute. Dept. 3-A, Washington. D. C.__ 
PITFALLS for Inventors, Book $1.50. In- 
ventors Hobby Club, Box 827, St. Louis 
1, Mo . 
INVENTORS! 
idea? Write Mr 
42nd, New York 
- for practical ideas and inventions. 
Ball. BB-9441 Pleasant. Chicago. 





Have you good patentable 
Metzlerr, 11 West 








FORMULAS, PLANS, ETC. _ 
NOW Available! 10,000 Formulas, Recipes, 
Trade Secrets for making numerous 
products. Over 900 pages chuck full of 
money-making ideas; Business opportuni- 
ties galore! Shows how to make articles of 
all kinds. Edited by expert chemists. Il- 
lustrated. Reliable. Authentic. Easy to read 
and understand. Start your own manufac- 
turing business! Extra! 50 One-Ingredient 
Formulas. All fast selling products. Simple 
to make. Big sales. Large profits. Label 
copy. Source of supply. Real money-mak- 
ers. $2.95 postpaid. C.O.D. U.S.A. only 
Foreign $3.50. Order today! Write. Grand 
Supply Co., 2506P-52nd, Kenosha, Wiscon- 
sin 
RELIABLE Formulary. 924 page illustrated 
book. 10000 scientific formulas, recipes, 
secrets, instructions for most any product 
Countless profitable business opportunities, 
including D.D.T. new insecticide that 
eliminates flies, mosquitoes, moths, lice, 
eas, roaches, ‘“‘bbs’’ etc. $2.98 postpaid 
(c.o0.d. U.S. only). Foreign $3.25 delivered 
Adams Brown Co., Dept. 456, Chestnut Hill 
67, Massachusetts 
ABSOLUTELY every formula completely 
described including exact proportion of 
ingredients, compounding instructions and 
addresses of ingredient suppliers. Send 
$1.00 for each formula to: Information 
Research Institute, P.O. Box 8765, Pitts- 
burgh, Penna 
PREWAR Tire carcasses everywhere, from 
these reclaim pure rubber. to make 
molds, tire-plastic, etc. Details for stamp 
Betke. Box 699, Borger, Texas 
FORMULAS—All kinds. Latest 
makers; literature Free. KemiKal, 
Ridge. Il. 
ICELESS Ice 
Instructions 25c 
y 
MAKE Home 
structions. formula, 25c 
Palm, San Mateo, Calif 
FORMULAS—Latest, best Analysis. Lit- 
erature free. E. Belfort, Engineering 
Building. Chicago 6 
ANY Formula $1.00 or ‘Refund ~ Wike, 171 
Norfolk, Brooklyn 29, N. Y 
FRUITS AND FOODS 
PEANUTS—Buy direct from growers 
Roast them yourself. 10 Ibs 2.75; 50 
Ibs. $10.00; 100 Ibs. $16.50. J. P. Councill 
Co., Franklin Virginia 
WHEAT Germ Unexcelled quality 2'2 lbs 
$1.00 post ~~ id Health-Wheat Co., 
Rochester 8. N 


money - 
Park 


Cheaper, 
-28, Covington, 


Cooler, Cleaner 


Duffy, A 


Deodorizer cheap In- 
Marlaboo, 1900 








FUR FARMING 


GIANT Chinchilla Rabbits. Valuable Fur. 
Delicious Meat. Easily Raised. Pleasant 
Pastime Tremendous Demand Small 
Investment. Large Profit. Willow Farm, 
RDI16 Sellersville. Pennsylvania 
MONEY Raising Rabbits, 
Folder 10c. Close’s Rabbitry, 
Ohio 


Investigate, 
Tiffin 





GARDENING / 
VICTORY Gardeners. Read leading books 
on home gardening. Write for free cut- 
price catalogue. Dunbar, New Brunswick 
19, N. J 





__“HELP WANTED 


FOREIGN JOBS—Now—Post War, Send 
$1.00 for list and particulars. Rowe Enter- 
prises, P.O. Box 1829, Hollywood 28, Calif. 


HIGH GRADE SALESMAN 


MAN over 30 to travel in smaller cities 

calling on women’s patriotic organiza- 
tions; we book for them a dignified, money 
raising plan, requiring no investment; no 
merchandise involved; premanent position; 
earning $90.00 to $100.00 per week, plus 
quarterly bonus averaging $400.00 to 
$600.00 Write Printograph, Waltower 
Bidg., Kansas City, Missouri 


HOBBIES, COL 


HOW To Make 











Money with Hobbies— 

whether your fancy turns to stamps, 
coins, seashells, autographs or handi- 
crafts. A_ treasure-trove of spare-time 
money making ideas. only $1.00 postpaid 
Circular on request. Melvin Okin, 915-SH 
Bryant Ave., New York 59, N. Y 


FACSIMILE ‘Allies Military Currency for 
Germany, Italy: Netherlands; also Japa- 

nese money; planned for use upon in- 

vasion of America. Send 15c. Hobbyguild, 
-35 West 32nd St., New York 


COLLECT Foreign | Military Insignias and 
War Prisoners Emblems; Prices, Samples 
15c. Hobbyguild F-35 West 32nd St.. New 
York 
RADIO control—the hobby of tomorrow 
Send 25 cents for Instruction Manual to 
Radio Control Headquarters. Box 214, Deal, 
New Jersey. No stamps 
ONE Dollar starts you on America's new- 
est hobby. Collect Army insignia patches 
Cash with order to Springer'’s, 206 San 
Francisco St., El Paso, Texas 


UNUSED Match Book Covers 100 all dif- 
ferent $1.00. 35 Roya! Flash Covers $1.00 

Pree list. Charles Edelman, 1311 P East 84, 
Cleveland 3, Ohio. 


MAKE any bird Life | size, shape, colors 

Costs dime. No molds. special equipment 
needed. Pictures, Plans, Instructions, $1.00 
Birds, Box 1575, Medford, Oregon 


CARVED, Painted Fawn. Hound 
$1.00 each “Ol Whittler’’, 
Charles, LaCrosse, Wisconsin 


WANTED Military Insignia and pretty girl 
photos. Clinton Holden, 57 Farmington 
Ave., Hartford, Conn 


EXCHANGE Matchcovers 


lected Lists Swappers, 25c 
Hobbies, Box 212, Ft. Wayne, Ind. 


COLLECT colorful army patches. Latest 
picture book and catalogue only 15c 
Insignia Mart. 703 Broadway. N. Y. 
EXCHANGE 
where. List 
Colorado 


Colt, 
1402 


Stamps Etc. Se- 
(Coin) 


Swappers every- 
2166-S, Denver 1, 


duplicates 
free. Box 


JEWELRY stones removed from rings. etc 
100 assorted $2.40; 50 large ones $2.40 
Lowe's, Box 311, St. Louis 1, Mo 


__ HOME CRAFTSMEN 


LUMINOUS *“Glo-Brite ready-to-use 

paint. New! Different! A superior quality 
longer-life product. Makes any article glow 
in the dark with a gleaming, magical, color 
effect. Just brush it on artificial flowers 
fish lures, crucifixes, toys, statues, key 
holes, light switches. Hundreds of uses 
around the home for accident prevention, 
for fun and for profit in painting articles 
to sell. Send $1.00 now for liberal size Jar 
of Glo-Brite with instructions postpaid 
State glow color desired—bright blue, yel- 
low-green, lavender. Money back if not 
satisfied. Commercial users tell us your 
luminous paint problem. Scientific Re- 
search 1904 Patterson, Dept PSM, 
Chicago 


PLEXIGLAS and "Lucite Working Draw- 

ings! Copyrighted plens with complete 
detailed instructions. Junior Set for begin- 
ners includes cigarette box, cigarette cart. 
cross pendant, knife rack, napkin ring, 
modern desk blotter. All six Junior plans 
only 50c! Senior Set includes cigarette 
wagon, thermometer stand, letter holder, 
napkin stand, novelty flower vase. Senior 
plans 25c each; all five $1.00. For fun, and 
profits! Order these plans today! Carmen- 
Bronson, 165A E. Third St., Mount Ver- 
non, N. Y 
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PLASTICS and Plywood Kit. The most 
sensational kit ever offered to craftsmen! 
Cont one pound assorted Plexiglas; 
10 square feet assorted water- 
reraft plywood; 6 Floating Art Col- 
ic cement; red, blue, yellow plas- 
Franklin glue; Working drawings; 
, ictions. Send no money Pay 
y $5 00 and char ges on arrival 
nen- Bronson, 

N.Y 


iaranteed Part 
Third St., Mo int Ver- 


Sat tion 
. 165A East 
N.Y 


PLYWOOD 
€ ab net ar 


Beautiful nonpriority reraft 
i pa mm stock Thi sinesees 
rge. small panels. Fir, 
y. Walnut RH. ason- 
“ar *n-Bron- 
Ver- 


ful e Dp ¢ 
& Box } Hlington, W. Va 
PLASTICS Bakelite, 
Lumarith, rods, tubes 
strij ne ‘ rent of standard 

| ther plasti 

10« 

St., Mount 


il 62 
Btrother 


Shell Jewelry Shell Meta! and 
parts for a facturing at home 
lustrat pe catal d detailed in 
i my Plorida S ~~ ty Ho ise, Braden- 


Firearms 


Or experien l t 13. Federal, 

Bostor 

35 TOY wagons, 
truc an ance. ts " loco 2 

eve. carts, pull toy r Pro 

gu 07 Birch. Eau C ! 

BLEEPLESS NESS innecessary 


es th Sleep-Rite Wwaxer 

3 ct Raymond Dow, 17 1 
ow New ¥. k 7 

NEW sensational photo at 


a tment y one d Beck Mfg. 
7 ! t I ». Calif 


overcome 


earstop 


Park 


aled 


PRINTS and instru rn x 
irs to cut t t cular AW ith 

res ar blad Baum- 

eister. 38 Ma Mass 

EXCLUSIVE aldi att 1 Designs 
(Variou f ; i 0. Box 
8. Annapo ryland 

80 Bin TERNS t rnaments, 20 


col- 


Modern 
wo | 
SAWING, rving. I gning rses 
ay 0. F , 652 Dixwell, ! ven li, 
Con: 
MAKE Shell Jewelry. Mater rnished 
Tell-U-How w rders. List free. Dixie 
Shell Service. Sebring. Fla 
TWIN Beds 
35c. Turbeville, 
: Cc 
20 WHITTLING Patter X-acto kni 
tructions ) Old W “ 
tler’’, 2 harles, », Wisconsi 


rawers Under, Simple Plans 
2806 Kershaw, Columbia, 


BRASS wood screws '2” #2. 29c per gross 
Gramon, 918 E. 4852, Austin, Texas. 


INFORMATION 
3,000,000 people visit Florida each year. 

Why’ Healthful, pleasant living. Excel- 
lent opportunities. America’s postwar fron- 
tier. Advance, on the spot. information 
will save you many dollars. I answer up to 
ten questions for $1.00. Write to W. L 
White Apopka, F! orida. 


DRUNKENNESS Is a disease 
sponds to treatment. Medical 
human sympathy prove successful 
liquor and drug cases. 60 years experience 
Write for free booklet. P S. Nelson, The 
Keeley Institute, Dwight, Ill 
HANDICAPPED, one-!*¢ men and women 


write for information. Parogan Program, 
6 E. St., Jersey City 6, N. J 





which re- 


GOT a Hot Idea, or New Gadget? Folio 
100 manufacturers anxious ate buy inven- 

tions, ideas. All Kinds. $1.00. Alfred No- 

vak, A-: 2560 Loop, Cleveland 1 13 _Ohio 


REGISTER Now for space , at “In ventors 
Exhibition in N.¥.C. Write Olsen, 1007 
3rd _Ave., N.Y¥.C. 


CASH for Inventions—Petented unpat- 
ented. Mr. Ball, BC-9441 Pleasant, Chi- 

cago. 

INVENTIONS Promoted, Patented or Un- 
patented. Write Adam Fisher Company, 

183-A Enright, St Louis. Mo 


INVENTORS! Have you good patentable 
idea? Write Mr, Metzleer, 11 West 42nd 


New York. 

WANTED: Practical Inventions. Inventors 
Exchange, 336-D3 Palace Bidg., Hartford 

3. Conn 











____ENVENTIONS WANTED 


INVENTORS—The Lion Manufacturing 
Corporation of Chicago, a highly rated 
concern employing 1,400 people. is inter- 
ested in inventions for their plant and af- 
filiated companies. Our interest is in pat- 
ented or patentable electrical or mechani- 
cal devices for post-war development in the 
following fields: Radio and Television, 
Sound and Recording. Household Appli- 
ances, Vending Machines, Coin Operated 
Amusement Devices, in fact almost any- 
g of metal or plastic. We invite in- 
ventors to send us details concerning their 
patented inventions. If your invention is 
not patented, tell us in a general way 
what you have to offer. If we are interest- 
ed, we shall inform you how to communi- 
cate details without endangering your 
rights. Lion Manufacturing Corp.. 135 S. 
I Salle St.. Dept. AC, Chicago 3, Illinois 


MANUFACTURERS actually seeking in- 

ventions call on one, and only one, or- 
ganization to study complete new patents 
comprehensively. We, alone, are industrial- 
ly sponsored for this job: relied uporr by 
manufacturers for hundreds of reports 
weekly: strategically ‘‘inside’’ to help you 

Invention, Munsey Building, Washing 
ton 4, D. C 


We seek for our clients spe- 
cal mechanical equipment 
preferably patented, in Aircraft, Automo- 
tive Household appliance. and Building 
trade fields to manufacture and sell 
Roys alty Dasis or any other mutual arrange- 
nt. We represent only financially re- 
spon sible concerns Hugh C. Robbins and 
Asso iates, Business Engineers and Con- 
iitants, P.O. Box 346, Troy. Ohio 


MANU FACTURER desires postwar prod- 
ucts to make and sell through drug, 
hardware department stores and mail or- 
der 4 will handle sales only Reputable, 
nati lly-known organization capable of 
pr mmotin > ns ation wide sales as Well as man- 
ufacture of items. Prefer non-electrical 
s of ‘metal, glass. plastics, etc 

Box AM6, care Popular Science 


INVENTORS 
cialized pract 


Inventors organize for own 

Make ideas pay you, not 

Enjoy broad services. tech- 
° advi sory, sales. Se $1 00 to- 
ly membership. enc e current 
od — es Pantentee Associa- 


ALL Kinds We have fac ilities and finances 

to make and sell your ideas. both me- 
chanical and chemical. Send model. sam- 
ple details and wishes. Genera! Sales & 
Supply Company, 110 East Main Street, 
Madison 3. Wisconsin. 


INVENTORS: Have you a sound, practical 
invention for sale, patented or unpat- 
nted? If so, write Chartered Institute 

of American Inventors, Dept. 3-C, Wash- 

ington. D. C 


ATTENTION 
protection 
middlemar 


WANTED—Patentea. unpatented inven- 
tions having profit possibilities, ail kinds. 
If will sell, reply immediately. Descriptive 
booklet, references, free. Invention Re- 
porter, 3B-11106 S. Fairfield. Chicago 


—, FACTURER wants sensible mechan- 
ical device or idea with quick sales pos- 
ties in low-priced field. Write Matt, 

> Great Northern Bidg., Chicago A 





JEWELRY 


GENUINE Diamonds, out-of-pawn low 
prices, wonderful values. Unredeemed 
loans and big buying power enable us to 
offer beautiful gems at prices far less than 
original cost. Shipped Free for Inspection. 
Appraisal. Send for Big Free list showing 
fine diamonds at startling low prices. Lloyd 
J. Butler, Pres., Prudential Loan Associa- 
tion, 133-TG N. Clark St., Chicago 2 


LANGUAGE OUTFITS 


29 LANGUAGES by Ling 

Spanish, Portuguese—D sa- 
tional method for masvering any language 
quickly, easily, correctiy at home. Send for 
free book. Linguapu.vne Institute, 54 RCA 
Bidg.. New York. CI 7-0830 


LEGAL DIRECTORY 


MEXICAN Law peaeeen, A. B. Flota, Box 
240, Juarez. Mexic 


MACHINERY, TOOLS & SUPPLIES 


GEARS—for Inventors, Experimenters, 

Model Makers, Schools, Work Shops 
Laboratories, etc. Government surplus 
made of Brass, Bronze, Dural Steel and 
Stainless Steel. 12 Matched Pairs—24 Gears 

eve Internal, Spur & Ratchet. List 
Price $12.00, Our Price $2.50. 25 Matched 
Pairs—5o Gears, includes larger gears also 
sets of Worm Gears. List Price $30.00, Our 
Price $5.00. 50 Matched Pairs—100 Gears, 
better assortment, also Crown, Hellical 
and Worm Sets. List Price $75.00, Ou 
Price $10.00 Limited Quantity—Order Now 
Note—These gears are sold in sets only as 
listed above. Met Exchange, Dept. 5, 323 
Canal St., New York 


UNIVERSAL Tools Dandy 10 piece set 
Rigid Pipe Wrench, Channellock Pliers, 
Adjustable Wrench, Ceetee Pliers, Diag- 
onal Cutter, Ballpein Hammer, Plastic 
Screwdriver, Waterpump Pliers, Hacksaw 
& Blade, Cold Chisel, $19.85. Immediate 
Shipment: Overnight_by Air to Any 
USA! Pricelist and Orderblank free 
member: fe have it, Can get it, 
isn't made. Remit Order Today! Universal 
Tool Co., 1527 Grand PSM, Kansas City, 
Mo s 
PLAN your postwar workshop now around 
Lewis Mills, Shapers, Drill Presses and 
other metal and woodworking tools—and 
save up to 80’; of usual cost by completing 
them yourself. Plain or semi-finished cast- 
ings furnished with all materials and con 
struction blueprints. Send 10c to cover cost 
of mailing catalog describing 23 item 
Lewis Mac hine ee Co., P.O. Box 116, Sta 
tion A, Dept. 8-53 _Los Angeles 31, C 


INDEX—Heads for sale. Very inexpensive 

Sixty-two different divisions. Used on 
small lathes, drill press, milling machines 
etc. Make gears. hobbs, cutters / 
accurate, and durable. Not a toy 
defense schools and hobbyists 
free folder. Long's Index Heads, 
B St., Torrington _ Wyo 


HARDWARE Kit cont aining 1200 items for 
building. repairing, experimenting 
bolts, screws, nuts, speed nuts, Washers, 
rivets, spacers. springs, studs, eyelets, cot- 
ters. lugs, brackets, angles, bakelite, fiber, 
rubber. and bimetal. $2.00. Sent C. O. D. 
Radioco, 1110S Marshall Bidg., Cleveland, 

Ohio 

DANDY 8 Piece Set: Ceetee Pliers, Water- 
pump Pliers, Masterratchet Pipe Wrench, 

Needlenose Pliers, Crescent Wrench, Diag- 

onal Cutters, Claw or,Pein Hammer, Plas- 

tic Screwdriver. $14.85. Universal Tool Co., 

1527 Grand PSM, Kansas City, 
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DRILL GRINDER—Grinds drills to fac- 
tory accuracy. Calipers with direct read- 
ing scales. Circle cutters. New Tool grind- 
er. Lowest prices. Free literature. Factory 
811-A East 3ist. Kansas _City 3. Mo 


BUILD your own 20° Band Saw. Equivalent 
to $150 machine. Detailed prints. Ma- 
terials available. Bulletin and Specifica- 
tions free. Alta Products, Box 1109, Pasa- 
dena. California 
PUNCH Presses, 5 & 
Power Hack Saws, 4 
$29.75 up. Die Filing Machines, 
ers. Kandler Co., Kalamazoo 12, 
Free Literature 
BALL Bearings 
supply from 


10 ton, $165 & up. 
Capacity & larger, 
Arc Weld- 
Mich 


all standard makes. Can 

large stock promptly. Save 

60° Pully guaranteed. Write for 

etin S, Met Exchange, Dept. S, 323 
Canal St.. New York 


SPRING assortment—almost 500 valuable 

new springs. 10( kinds, all useful sizes 
$3.00. Larger assortment, $5.00. Technico 
Box 246, West Hartford, Conn 


THE Shebel Filer files all saws Send for 
circular Shebel, 730D S. Second 
Street, Milwaukee 4, 4. Wisconsin. 


HEIGHT gage with Micro Magnifying at 
tachment. Special, $3.00 each. Leonar d 
Co., Silver Spring. Maryland 


— TRICKS, PUZZLES 
OKER NOVELTIES 


TRICKY Match Box, it turns around! It 

stands up! And it opens. most weird. 
uncanny magic novelty trick. Complete 
ready to do. 25c. The Magician, 


2463-K. 
Kensington Ave., Philadelphia. Pennsyl- 
Vania 


500 TRICKS you can do! Douglas’ famous 
Catalog of 500 Tricks, now only 10 
cents. America’s fastest service on magic 
for pocket, parlor, stage, professional 
amateur. Douglas’ Magicland, Dallas, 
Texas 
80 STAGE And Parlor Magic Tricks 
amazing, mystifying—thoroughly 
trated so you can do them yourself. All fo: 
$1.00 postpaid escriptive circular free 
Melvin Okin, 915-PM Bryant Ave., New 
York 59, N. Y 
MAGIC Is Fun! Send $2.00 for apparatus 
to perform 10 different, startling tricks 
Guaranteed $5.00 value! Free, with your 
order, book of ‘‘102 Tricks’’. Robbins Co., 
152-S West 42nd St.. New York 


ALLIED Nations mindreading mystery and 
half pound circulars describing amazing 
secrets! agical volumes! ypnotism 
Courses! 25c. Nelmar, 2851 Milwaukee, 
Chicago 
MAGIC: Big 160 page illustr ated catalog 
latest magic effects, 25c. For over : 
century we have supplied professionals as 
well as beginners. Chicago Magic Co., 2300 
Mason Ave., Chicago 39 
CASH prize contest in Magic a and Fun 
Magazine, 10c. Mystic trick and talis- 
man inch ided. Magic Fun, Box 35C, Irv- 


ington 11, N. J 


ATTRACTIVE Magic 








illus- 








kit of 10 tricks ($2.50 
value) $1.00 postpaid. Latest catalogue 
included. Kogel’s Magic Novelty Co., 6751- 
B Colbert St., New Orleans 19, La 
WORLD'S professional magic shop 
keeps you in touch with latest tricks 
To receive mailings send 25c for 1945 cata- 
log. Holdens, P-220 W. 42nd St.. New York 
—— IANS’, Gamblers’ secrets exposed. 
sards, Dice, Punchboards, Slot Machine 
cat ulog 10c. Book Co., Box 671, St. Louis 
1. Mo 
84 CARD 
Magic 
pany. Dept 
44. Mass 
BE a Magician. Large 
catalog of latest tricks. 25¢ 
F-109 North Dearborn. Chicago 
MAGIC Package 25c. 55 easy tricks $1.00 
Lindhorst Magic Den, 612-P.C. Pine, St 
Louis, Mc 
TRICKS, Secrets, 
explained. Big 
Mack, Box 1278-P 
NEW Twin ringer puzzle 
Mystifying fun for everyone. 25c ay- 
wall Specialties, 3621 Dickens, Chicago 47 
BREATHTAKING Chi nese ring illusion 
50c. Box 18, Lefferts Station, Brooklyn, 
Y 


argest 


Tric " = d our latest catalog of 
Tricks 25c. Ball Square Com- 
11D, "697 Broadway, Somerville 


professional magic 
Ireland, 


cards. punchboards, etc 
ustrated circular free. 
Francisco 


oan 


Tantalizing; 


N 


NEW 1945 Magic catalogue Free. Magic 
Shop Minneapolis 2, Minn 
FIFTY Magic Races for $1.06 


11404 Superior, Cleveland 6, Ohio 
MANUFACTURING 
2000 OR more Metal Stampings manufac- 
tured as low as 2'2c each 
or sketch to Precision Pressed Products, 
Box 898, Glendale, California ee 
MODELS, small lot manufacturing, met- 
als, plastics, etc. Milburn, Burlington, 
Kentucky L 
MANUFACTURE 
products. Kohen, 506 W. 45th, Chicago 9. 
MODELS of Inventions, Dies, tools, etc., 
Danco, 3933 D St., Detroit 16, Mich 
MILITARY INSIGNIA 
SILK Embroidered Emblems. Sample and 
price lists 10c 
Insignia made to order. 
West 32nd St.. New Yor 
FOREIGN decoration ribbons, 
lists, sample 20c —. 
Ave., N. W., Calgary, Cana 
FOREIGN Insignia Packet, ee booklet, 
$1.00. Insigniacraft, 236 28th Ave., N.W 
Calgary, Cana 
MILK! GOATS 
Postcard request brings you book 
dairy goats and sample monthly 
magazine. (Subscription $1 yearly). Dairy 
Goat Journal. Dept. 568. Columbia, Mo 
MINERALS & PRECIOUS STONES 
347 ANTIQUE Firearms’ 4,000 Bargains, 
Coins, Indian Relics, Minerals, Car- 
tridges, Rifles, Flintlocks, Fossils, Swords 
Catalog with Photographs 25c. Museum 
Wenona, Il] 
GEMS 
genuine, 


8.K.S 





fast repeat, 





New Insignia Guide 10c 
Hobbyguild, X35 
~ 


“insignia, 
236-28 





FREE 
about 





precious and semi-precious, all 
from world wide sources. Deal 
no overhead save money. Catalog 
ll Co., Route 7-K, Salem, Oregon 


MISCELLANEOUS : 


ENGINEERS—of fire tube boilers: Preserve 

yur a Scrape them clean, to the 
bare met then coat with oil for the 
summer shut-down Do it quickly and 
easily with a Thor Flue Shaver. Is your 
present flue cleaner an obsolete back- 
breaker? Order a Thor for immediate use 
and have it on hand for regular punching 
next fall. Free literature. Goedert Flue 
Shaver Co., Dept. D, 1101 Holley Ct., Oak 
Park, Ill 





Friends. Make big money! 
questions yive names, 
addresses and other personal data of per- 
fect strangers immediately! Easy to learn 
No assistant. Completely illustrated profes- 
sional mind reading course—Only $1.00 
The Archer Co., Dept. 9, 93 Federal St 
Boston 10, Mass 


AMAZE your 
Tell unspoken 


sAILORED Homes enna Sixty 

Plans one-story houses th choice of 
new, smart exteriors styled “Col lial, Eng- 
lish, Spanish, Moderne maki indreds 
of combinations, Price $1.00 homes 
showing two-story houses in colors, $1.50 
Prepare for rationing-plan now — 
Jones, Architect, 486-P.S. Brandeis Bldg., 
Omaha 2, Nebr 
ASBESTOS Helmets—Type 

States Navy Carriers for fire 
Fits head & shoulders, has clear vision 
window. Laboratory workers, welders, and 
firemen, Only 200 for sale, 
$4.95 each, plus 45c for shipping charges 
ae money order. Nico Supply Co., 540 
N 7th St., Phila. 30, Pa 


ised on United 
fighting 


HYPNOTIZE People Easily! Twenty-five 
simple lessons fully illustrated and clear- 
ly written show the most modern methods 
known. Get yours today! Only 50 cents 
The Archer Co., Dept. 9A, 93 Federal St., 
Boston 10, Mass 
SPECIAL—-Men s Wristwatch straps, genu- 
ine leather, $2.00 value all widths. Blak 
or Tan, 79c eaca postpaid. All Leather 
combination Wallet and pass case, Tan or 
Black, $1.00 each postpaid, forward Money 
Order. Leather Specialties, 1840 Gladstone 
St., Phila. 45, Pa 
NEW toys in wood or steel wanted. Let 
us be your distributor or manufacturér 
Send samples to City Machine Co., 868 E 
Tallmadge Ave., Akron, Ohio. 


Send sample | 


‘Jarge profit | 


floor | 


FREE Yourself from disease, sickness, and 
poverty by removing the mark of the 

beast. Copyrighted 42,000 word booklet re- 

veals the name, mark, and image of Beast 

No. 666, and tells how to overcome it. $1.00 

oes tpaid. Cedric F. Moore, 1313 S. Union 
, Kokomo, Indiana 


SCab ‘Used”’ self-instruction educational 
books on all subjects bought, sold, rent- 
ed. exchanged. Satisfaction guaranteed 
Complete information and 92-page illus- 
trated bargain catalog 7%. Write—Nelson 
Company. Dept. 2-01-2. Chicago 4 


DRUNKENNESS Is a disease which re- 

sponds to treatment. Medical skill plus 
human sympathy prove successful with 
liquor and drug cases. 60 years experience 
Write for free booklet. P. S. Nelson, The 
Keeley Institute, Dwight, Ill 


BOY Scouts Campers, U.S Army Surplus 

Used Equipment, Pup Tents $2.95, Can- 
teens, with cover and cup $1. Mess Kits 
75c. Packs $1. Complete set $5 


includes 
cartridge belt. Samet Sales Co., High 
Point, N. C 


IMMENSE Profits selling by mail in Latin- 

America, Virgin. Overprosperous Mail- 
order field. 130,000,000 potential purchas- 
ers. Valuable instructive folio, $1. Descrip- 
tive literature, 3c. Vallesm, 395 Broadway, 
New York 13 


MEDICAL Laboratory Technicians in great 
demand. We train you in your spare 
time, in your own home. You can practice 
while studying. Write for free catalogue 
Imperial Technical Institute, Box 973-8, 
Austin 5. Texas 
BUILD your new post-war home yourself 
Save up to 60° My methods inter- 
nationally acclaimed. If interested send 
stamp for particulars Coast-To-Coast 
Home Building Bureau, William Jackson, 
A.B., 1713 Howard, Port Huron. Michigan 
347 ANTIQUE Firearms: 4,000 Bargains, 
Coins, Indian Relics, Minerals, Car- 
tridges, Rifles, Flintlocks, Fossils, Swords 
Catalog with Photographs 25c Museum 
Wenona, Ill 
BUILD your own garden cultivator tractor 
from odd parts. Simple easy instructions 
to go by drawings plans and instructions 
$1.00. E. McAninch Farm Shop, Morrice, 
Mich 
WEATHER Vane. Full bodied Horse on Ar- 

y 28" overall finished, :‘ 

S easily on ball bearings. Complete 
with points of compass and support $12.95 
postpaid. Wald Akerman, Dover, N. H 
MAGNETIC pocket compass, lucite case, 

$1.00. Pocket slide rule, accurate, com- 
pact. $1.00. Stainless steel combination 
scale and depth guage. 75¢. Ador, 52E Mill 
St mityville Y 
NEWS! Your name 
famous Broadway! 
friends! Yours $1.00; 
vincing sample. Rickarby, 
New York 25 
WAR surplus goods, from screw drivers 
to airplanes, sold every day by our gov- 
ernment. Write for information. War Sur- 
plus Bulletin, 1046 S. Olive St., Los Ange- 
les 15 
SWAPPING 
how. $1.00 
1226 Swappers. 
3000 Swaps 20c 
Chicago 6 
BOXES, 





featured in lights on 
Photograph amazes 
or request free con- 
403-S W. 115th 


Pays! Instruction Book tells 
mailed. Names, addresses, 
$1.00 a ne listing 
Traders, 234 W. Lake, 
Iron boxes 27”, 6', 
deep x 4'2, 50c. Samples 60c. Wooden 
Boxes 18” x 7814 x 4', 25c. Samples 35« 
Good for nuts and bolts. Maryland Nursery, 
Edmonston, Md 
MEXICAN-Aztec featherwork tropical bird 
picture cards, samples 25c. bulletin free 
Mexican Products Co., 126 N. Main, Tulsa 
3, Okla 
RECEIVE Mails, 
ties, samples, 
several mailing lists, 10c 
Broadway. New York 31 
MANUFACTURE Paints. Your Garage a 
factory. No equipment capital needed 
Industrial Chemist, 1826 60th, Kenosha 
Wisconsin 
KILL crabgrass, weeds now! Make cheap 
simple mixture. Harmless to grass. Full 
information. Rush $1. C. MacCormack, 
Madeira, Ohio 
““VODE"’ Daub-er Shine Pocket Shoe Cloth 
New Invention Bargain Offer 10c Post 
paid 2 for 15c, 3 for 25c. Essential Products 
Co., Williamsburg 3, Mo 


galvanised 


Moneymaking Opportuni 
literature. Your name in 
Rodgowski, 3415 
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overcome 
earstop- 
m Park 


SLEEPLESSNESS 
noises with Sieep-Rite 
pers. Set 10c. Raymond 
Row, New York 7 
MEXICAN Jumping 
Hundred $1 00, Thou 
Products Cx 126 N. M 


necessary 
waxen 
Dow, 17 


Beans. Dozen 25c, 
1 $5.00. Mexican 
Tulsa 3, O&kla- 

wna 


WHOLESALE 


ters are 


MAKE 
tt and 


Mone to Stamps on let 
tior Make persone lity 
folder 


Labora- 
ation. get what y« 
r Todd's Service, 

Ma ingstown 2, Ohio 
MAKE y 
Sir i€ 


1 Want 
30 W 
g cuts 
t ayservice, 
Argyle : 
RECEIVE 1 l li ture portuntt 


: 4 r 
20c. Greeny New: Yc 


Any ngineer | in vel all Metal- 


fun 
or 25c. Arrow 
Tampa 6, Fla 
comic cards. Nov- 
Battle Creek ‘2, 


makers 
Nov- 


Tie Co., 


calls, 2 
Arkar 
Samples 10c. Modern, 
B, New York 2 
MODELS & MODEL SUPPLIES 
SHIP model kits and fittings 
ne Fisher model yacht eq 
t 1e Mo del 





Complete 
pment. All 


lists. James Bliss 

t., Boston, Mass 
rated with a Guide to 
i au 


informa- 
79 pages 
Milwaukee, Wis- 


RAILWAY Models complete line 

tive catalog HO and O Gauge 
25c. Walthers, 269 Erie, 
consin 


RADIO co control for your - model. 
cents for Instruction Manual 
Control Headquarters, Box 214, Deal, New 
Jersey. No stamps. : us 
SHIP Model and yacht 8 supplies, complete 
large 64 page Catalogue, 25c. Wm. Wild, 
510 E. llth St.. New York City 
MODEL Engine Catalog, Railroad Supp! ies, 
25c Refunded. Simonsen, P3054 Green- 
view. Chicago, 13 : ; 7 
CASTINGS, blueprints for model steam 
engines. Circular 10c. Anton Bohaboy, 
2297 Price St., Rahway, N. J 
BOAT Models. P. T., Cabin Cruiser. Speed- 
boat. Free Circular. All Star, 2003 Lin- 
coln Ave., Chicago 14. 


MONEY MAKING OPPORTUNITIES 


MECHANICALLY Inclined Men—Own and 
operate general Appliance Repair shop. 
Complete, illustrated course shows you 
how. Welding, Refrigeration, Motor re- 
pair, How to get bu Ss. etc., all phases 
covered. Free literatur Christy Supply. 
Dept. 1452, 2835 N. Central Ave.. Chicago 
NOVELTY Manufacturing Offers Oppor- 
tunity in Every Communi to Start 
Profitable Business. Large Orders Waiting 
No Expensive Equipment needed. No Pri. 
rities, Big Profits. Write to-day Plastex 
127 Clement St., San Francisco 


fornia 








P roducts, 
18, Calif 
ELECTRIC Clocks are every where you go, 
buildings. homes, parking-lots, factories 
Repairs increasing Our easy to learn 
course with pictures and drawings teach 
You how to repair these clocks. Electronic 
Supply Co., Box 2350-B, Houston 1, Texas 
FINANCIAL Increase Assured. Tested 
Methods reveal led in great Success Books 
t ae keys to wealth for = 

tails, stamp Hall Hou 
1002 S. Fifth St., Douglas. 


LEARN Metascience. Remarkable drugiess 
healing. No manipulation. No apparatus. 
Unbelievable simplicity and results. Inex- 
sive correspondence course. Write Meta- 
rience. De Land. Florid 
MONTH hobby 
liciting, no mail order, 
peop! e. Easy. enjoyable - ime 
sc ©4(Refundable.) Laura Dickson, 
Elizabeth St., Anderson, S C 
INDEPENDENCE, Increased earnings, no 
money worries. Forget Postwar Layoffs. 
“Help Yourself to Postwar Prosperity’’ 
shows how. Details Free. National Busi- 
pers Bureau, Dept. A5A, Box 5374, Chicago 
7, I 


at home! No 
no meeting 
Details. 
808A 


t Fans Can Win A FPor- 
tune! Free announcement service! Good 
news for untalented contestants! Write to- 
day! National Contest Bulletin, Box 634-M, 
Grand Central Station. New York City 
Prizes—Sparetime opportunities in 
honest interesting Pastimes 

1" for You and Your Home, 25c. 
Publication, Box 5, Buffalo, 


PRIZE Contes 


225, 
CIGARETTE Rollers easily and quickly 
made and sold. Big Demand 
instr ions $1.00. Barcus-e, 
Terre Haute, Ir nas  #£“GESREnShos . 
GIANT big mail! Hundreds of money mak 
r work offers. ir 


i001 13th 


Gardenville 12. N 
BIG trapping 
wil nimal « 10uU mand Com- 
plete « tpaid. Aer-Trade, 
PSB, Ada 
EARN money 


is do! 


how 
North 


housan 


a ‘ iS 
Box 6, 4917 
nating—Profitable. 
s of Mail Ord 
AP, Palo A 
directory 
500,000 arti 
Indianapolis 


WHOLESALE 
(Refundable) r 
Stafford, Sunnyside-X 

Ind 

SLEEPLESSNESS — inecessar) 
te wWaxen € 
i Dow, 17 


overcome 


Send 25 | 
to Radio | 





Sam pl e d 


YOU CAN win thousands of dollars in con- 

tests. Proof. 10c brings exclusive par- 
ticulars. Lawrence, 4627-S Farnhill Rd., 
Philadelphia 44, Penna 


$10,000,000 FREE—Annually—Prize con- 
tests. Win Fortune. Bulletin, Free. Cash 


Register, 210 Fifth Ave., New York 10 
MONEY Making Opportunities 
Free Gerald McNeely, 3044 
Bivd., Chicago 12, Il] 
INTERESTED in mailorder 
you in business 
Brooklyn 19, N.Y 
40 MAIL Order _Magazines, 
culars. for 25c. John 
701- PS, Troy, N Y 
“VARIOUS Opportunity Catalog 
t 10c. P. O. Box 1735, San Diego 12, 
ornia_ 


Literature 
Jackson 


Papers, 
Heenan, 


Copy 
Cali- 


EARN money evenings, copying and dupli- 
ating comic cartoons for advertisers 
Comic-Ads Argyle, Wisconsin 
749 MONEYMAKING Home Business Op- 
portunities, 25c! Hirsch Enterprises, 
Spring Valley 3.N Y 
DETECTIV ES Earn Big Money 
unnecessary. Particulars free 
P-125 West 86th. N. Y.. N. ¥ 
MONEY-making business—Big P 
Write, Successful Income Builder 
lywood 28, California 
NEW! Sensational! Extraordinary! 
ing employment proposition 10c. Hi 
del, Glenbeulah, Wisconsin 
BUILD Pe: Dials Plans 
signed, large demand 
Latrobe, Pa. 
SELL Unique trick 
stores. Pree circulars, n 
ple item 25c. Murr 15 Main, Latrobe, Pa 
MAKE extra money at home. Details 
__Lumco, Kimball, Nebr 
WANT financial Independence?” I've he 
thousands. Dr Tibolt, 25A, Phila. 20 
MONUMENTS 
WRITE For Direct Prices $14.00 U 
Freight Paid. Guaranteed. Free Catalog 
Granite-Marble Factory, A49, Oneco, Fla 


MOTION mts TURE & SOUND 
Qt 


Experier 
Wagor a 


25c accurately de- 
Murray, 615 Main, 
velties not found in 

proposition n 


ped 








IPMENT 


GU ARANTEED fresh movie film! Three 

spools double 8mm, $3.45! Six spools sin- 
gle 8mm for Univex cameras, $3.50! (Limit 
six spools each type.) Processing free! 
Will ship C.O.D. on $1.00 deposit. State 
make of camera Eso-S, 4038 Broadwa 
Kansas City 2 issouri 


MOVIE Amateurs! 
entitled to see 
month. Write for 
Club. Dept. PS6, 421 

ver 12. Colorado 


BETTERPIX outdoor safety 
16mm. $2.50, 2 double | 
Free Developing. Finished 
Exchanged. Sound Dra 
742 New Lots. Brooklyn 
GORGEOUS Spark 
8mm $2.00, $4.00 
travel film, quipment 
sample dime. 
38. Pa 
8-16mm 


Our club members are 
film ts free each 
details : 


> WwW 


SILENT-soun 
renta) library. All 
catalogue, (sample 1 10¢ 
317 W 50th, New York 19 
PEATURE program 
where $4.95 complete 
tional Cinema Service 
York 
MILLIMETER Sc 
t ss for lists. M 


sound 


Projectio 
Free catak Give age 
Elmira, N. Y 

I BUY—Swap —Rent- 


LEARN 2 
Theatr 
Sell 8mm 16mm 
r y Iris Box 539, 
Brockton, Mass ra 
GLAMOOR Girls. Sample. Dime. Zientek, 
1129 Monroe Circle. Baltimore 25. Mary- 
land 
I BUY—Swap—Rent-——-Se 
movie films Harve 
Brockton, Ma 
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MOVIE Projectors bought and sold. List 
10c. United 2309-D Lawrence. Toledo 6, 
Ohio 
BARGAINS! 16mm, , 35mm Camer as, 
jectors, Avond, 24 W. 46th St., 
York 19 oi d 
SEND stamp for l6én 8mm catalogue. 
Sterling's, 679 Nort! mn, Easton, Pa. 
FREE 1945 Movie Catalog; samples 10c. 
Goodwill Company, Jackson, Tennessee 
BEAUTIFUL Kodachrome Slide and list, 
25c. Art Slide Co., S-1, Canton, Ohio 


MOTORCYCLES, BICYCLES & 
SUPPLIES 


Pro- 
New 





FLOYD Clymer’ s Motorcycling Manual. 
144 pages. 120 illustrations. Complete in- 
formation, specifications, descriptions doz- 
ens motorcycies. Engines, (transmissions, 
carburetors, square four, two piston sin- 
gies, sleeve vaive engines, overhead cam- 
shafts, water cooled motorcycies, spring 
trames, hydraulic forks, sidecars, riding 
instructions, Two cycle engines and power 
bicycles described, lust ated, Just out. 
$2.00 post vel d. Cl yme 2125 W. Pico, Los 
Angeles 6. Calif Se 
MODERN Moto orcycle Mech cs,’’ Man- 
enlarged, revised second edition. 
, 300 illustrations. The most up- 
and complete motorcycle book pub- 
Covers operation and 
py-Davidson, Indian and 
makes Available immediately . 
Nicholson Brothers, Motorcycle Engineers, 
Saskatoon, Canada See 
PROFESSIONAL Midget Races, Motor- 
scooter, Midget Car and Midget Motor- 
cycle Plans and Specifications for 
these contained in new illustrated 
book, 25c. Big list used motors, motor- 
scooters, motorbikes, Servi l tc., in- 
cluded free! Mid-West, 2557 Charlestown, 
Toledo, Ohio ? 
MOTORSCOOTERS $50 up, complete; mo- 
torbikes $40 up; gasoline motors as low 
as $5. Tires, parts, plans. Mailorder only. 
Send 25c for Big War-Bargain catalogue 
number Eight, just out listing hundreds of 
bargains in motorscooters, motorcycles, 
midget cars, etc. (35c by first class mail). 
Midget Motors Directory, Athens, Ohio 
WHEELS, Tires. nd Tubes for Motc 
Scooters, Midget Cars, Wheel barrows. 
and other Industrial equipment. All sizes. 
Also Bicycle Parts and accessories x 
est stock in United State Send di me for 
list Cycle Transport Company, 1241 S. 
Michigan Ave., Dept. C. Ct igo 5. I ois. 


FLOYD Clymer’s Historical Motor Scrap- 
book $1.50 Postpaid. This is the book 
Time Magazine said is a ‘must’, 
250 early motorcycles, automobiles il- 
lustrated, described. See our advertise- 
ments under Aut pymobiles. ‘ ymer, 2125 
Pico, Los Angeles 6, Ca 
“Speed- How to cm 
llustrated qe 
iming. valves, p ns. 
World's greatest s peed t 
ner, 2125 Ww. 


ain It" 160 
1s, cams, bal- 

racing tech- 
ing book 
Pico, Los 


BOOK 
pages 
ance 
nique 
$1.50 pestpai ~ 
Angeles 6 . 
BUILD An F lowest priced motor- 
scot ster mplete plans and 
st bargain priced 
ed Motor 


ledo 


spec 
att 


free 
Ohio 

ifications, il- 
‘tive Motor 
electrically 

Clymer, 2125 
r 


motors, » incl 
pply. Box CS-1682, 
PLANS, Scal e dr awi 

lustrations for i 

€ ymplet e 

en bicy 


Pico, 


MOTOR Be oks. 


ng 
$2.00: 
cle $1.50 post 


2125 
Angeles 


, Most 


Los 
e automobile, 
distori- 
for book 
An- 
lal. Con- 


motor 


erica 
cal, technica i Send dime 
catalog mer, 125 W. Pico, Los 
geles 6, Calif 
MOTORBIKE Ar Motor 
tains Motorbike ) 
tune up information. $1.00 
prise Co., Post Office Box 
ind 
MOTORC YC LE 
€ i ie 
sign, "$6 00. Reali é 
Co., 7523 S. Western Ave 
Calif 
ENGLISH ‘Motorcycling 
teresting, educational, foreign 
cles Racing w-old models 
ments Cc sampie COpy Clym 
Pico, Los Angeles 6, Calif 


Mant 


Magazi 


ne 


SLEEPLESSNESS 
noises with Sleep-Rite waxen 
pers. Set 10c. Raymond Dow, 17 
Row. New York 7 
PARTS accessories 
Davidson Motorcycles. 
Box 114, El Paso, Texas 
MUSIC, MUSICAL INSTRUMENTS 
PIANISTS — Quickly improve technique, 
sightreading, accuracy, memorizing, play- 
ing through Mental-Muscular Coordina- 
tion. Free Booklet. Broadwell Studios, 

Dept 95G, Covina, California. 


SONG Poems Want ed, for musical settings. 
Send poems for Free Examination. Write 
for Free Instructive Booklet outlining Op- 
portunit United Music Corporation, 
Salem_ 1 ndiana. 


unnecessary—overcome 


o Park 


pistons chain Harley 
McCann's, P O. 





PLAY “Swit ng Piano! Sen 4 10¢ for instruc- 
ion bul letiz Christensen Studios, 765 

Ki mball, Hall, Chicago 4, Ill. 

LEARN “Hawaiian Guit by Ear! 
Simple! Easy Met! ‘$1 Harden, 
1756, Fort Benni 
POPULAR Piano in 
or advanced §' laranteed 
1734 30th Ave., San Franc 
SONGWRITERS your 
cost to you. Write 
Music Co., 34 W. F! 


New! 
Box 


12 lesson Beg gi nners 
Kelly School, 
isco, Calif 


song published no 
for details. McGinty 
agler St.. Miami, Fla 


HOME Study Course 7 Hawaiian Guitar. 

(diagram). Tulsa istitute of Music. 
109-B W. 4th St., Tulsa 3, Oklahoma 
_OLD STAMPS W ANTED 


WHAT have you to offer? A coll ection? A 
“Shoe Box’’ accumulation? Anything in 
s We urg y need them, Spot cash 
paid. Cosmopolitan Stamp Co., 1457 Broad- 
way (Times Square) New York 
PATENT ATTORNEYS 
INVENTORS: Learn now—without obliga- 
tion—how to protect and sell your in- 
vention, Write for free ‘‘Record of In- 
vention’’ form and complete instructions 
for making disclosure and establishing date 
of your invention. We also send our new 
free ‘‘Patent Guide for the Inventor,"’ con- 
taining complete information about patent 
procedure and how to sell inventions; giv- 
ing illustrations of many successful in- 
ventions; over 150 basic mechanical move- 
ments. We assure you prompt, confidential 
service. Delays may be dangerous. Write 
today for your free “Patent Guide’’ and 
“Record of Invention’’ form. Clarence A. 
O'Brien & Harvey Jacobson, Registered 
Patent Attorneys, 52B-E Adams Building, 
Washington, D 
PATENTS Secured. Two valuable booklets. 
‘Patent Protection’’ and “When and 
How to Se ell an Invention’’, together with 
valuable vidence of Invention” form 
one free Wr e im medi ately to experfenced 
tent counselors, Victor Evans & Co., 
o41- G Merlir n Bidg., Was igton, D ea 
INVENTORS: Before disclosing your _in- 
vention to anyone send for Form “Evi- 
dence of Conception"’; ‘Schedule of Gov- 
ernment and Attorney's Fees’’ and instruc- 
tions. Sent free. Lancaster, Aliwine & 
Rommel, Registered Pat ent Attorney, 413 
Bowen Building, Washington 5 Cc 
PATENTS—Trade marks 
vice, book and disc losur 1 
sonal service ving L. McCathran, 
McLachlen Bide... Washington 1, D. 
Registered Patent Att 
i by Ty 


of m expert 











igh med 
service. Prelimi- 
obligation. Hor 
, N.W. 4, Wash- 


containing 
iformation 
ons. Frank 


“INVEN 

, 100 1 

it patenting. se 

. "Lede mann. 154 Nassa New York 7. 

Cc. A. Snow & Cc S-427 Snow Bidg.. 

Washington 1 D. C. Registered Patent 

Attorneys Established 1875. Literature 
ailed on request 


TOR'S GUIDE" free, 
vechanical movements 
ent 
1 St 


PATENT Protection. Write for 

tion. Fees. Record of Invention 
Randolph & Beavers, 340-A Co) 
Bidg., Washingion, D 
PATENT-Particulars and blanks. free, air- 

mailed. Sterling Buck, P-637 North Ave., 
Baltimore 17, Md. Government— Registered 
38 years, 


informa- 
Free. 
umbian 


| 


earstop- | 


PATENTS Obtained; selling service, in- 
formation, recording forms free, Labiner, 
World Building, New York 7 
PATENTS 


MANUPACTURERS actually seeking .... 
See Invention's advertisement under “‘In- 

ventions Wanted."’ 
__ PATENTS FOR SALE — 


PLASTIC jackets convert garden rake into 

lawn rake quickly by anyone. Chain 
store item. Send for patent drawings. In- 
veneer, Box 51, Roseville Station, Newark 
i, N 














CC PERSONAL 


DANDRUF F can be controlled and in 1 most 

cases eliminated entirely with our effec- 
tive greaseless preparation ‘‘Sulox"’. While 
improving the scalp ‘‘Sulox"’ also retards 
falling hair and gives your head a healthy 
appearance. Send for 50c or $1.00 size post- 
paid. If you prefer we will send either size 
and you can remit after you have tried the 
treatment for two weeks and peceive satis- 
faction or 1 rn the unused portion. 
Charing Cross lox Co., 504 Charing Cross 
Rd., Baltimore 29, Md. 


BE Lonely No More! Open Destiny's Door! 
50c Brings Cupid's Destiny. World's 
Greatest Social Publication, including na- 
tionwide names, addresses; either sex. Cap- 
tivating descriptions; sparkling pictures— 
widows, widowers, bachelors, beautiful 
girls desiring early marriage. (Year, bi- 
monthly, $1.00.) Mention your age. Destiny 
League, Aberdeen 75, Wash 
FREE! Questions Answered, Problems 
Solved, Divine Healing. Bible Method 
Why worry when prayer changes things 
Hundreds Already Helped. Work supported 
thru God by friendly contributions. Send 
you petition now, or ask for helpful litera- 
ture. Prayer Council, 612 Reed St., Mc- 
Keesport, Penna 


MEET New Friends through our Personal 

Service dedicated to promotion of inter- 
esting friendships. Discriminating clientele, 
all religious faiths. Established 1935. When 
in New York visit us, Grace Bowes, Ameri- 
can Service 236-PS W. 70th St., New York 
City. N. ¥ 


DRU NKE NNESS 


Is a ‘disease. which re- 

sponds to treatment. Medical skill plus 
human sympathy prove successful with 
liquor and drug cases. 60 years experience 
Write for free booklet. P. S. Nelson, The 
Keeley Insti tute, Dwight, Ill 


PSORIASIS Sufferers: Pixacol has brought 

relief when everything else failed. Use 
only as directed, Apply externally, dries 
quickly, convenient ry reguiar $1 bottle 
Without investing a cent! Write: Pixacol 
Lab., Box 3583, Cleveland. Ohio. 


ORIEN TAL Folk-Remedies. Read how ori- 

ental races for centuries treated various 
diseases. Constipation. Tuberculosis, Ane- 
mia. Rheumatism. Hemorrhoids, others 
Circular free. Kourennoff, Box 121, San 
Fre Ancisco. 


GET “Acai tainted Club—Through social cor- 

respondence thousands yearly meet their 
“ideal, Write for list of eligibles. Many 
in your State. Simpson, Box 1251, Denver, 





Colorado 


WILL positis ely kill all roaches. Buy it in 
r Store. Write for instructions 
money back guaranteed. Roach 

52 3. Wichita Post Office, 


LONELY? Plain sealed details free. Largest 
Club in West. Endorsed by ministers. 
Club Elite, Box 71, Los Angeles 53. 


ANALYZE Handwriting. Earn up to $100 

weekly in uncrowded profession Com- 
plete course and free handwriting analysis 
$1.00. Mayer, 681 Market, San Francisco 
>. Calif 


WIDOW and Widowers Club. (Confidential 
details 25c.) Write John Rankin, Spring- 


field, Missouri 


Exclusive Club, correspond 
with ladies, gentlemen seeking 

and marriage. Write Lee 

Box 67, Times Square Station, 

“ty 


LONELY? Join 
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PHOTO 


ENSATIONAL 
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IGEST $1.00 


are ne 4 
date. Eighteen 
ts 5 


exposure 
ure reloads 50c 
1 $2.00 and we wil 


sure 


in 


with 


yuble si 


A 


B 1x 666 


CONPIDENTIA 


L 


St 


valu 
fine 


reloads 


be 
er 
Im 


120 negati 


w 


stiful 
autiful 
ibossed 


Sens 


tors offer! 


Maile 


idios 


e in 35mm finis 

grain 3'4x4'>, 

embossed margin 

T5c; 16 exposure 
Specia! 
send 
Free Mailers. 8 
deckled n- 
wide argin, 
Servic Box “54404, 
ze Pi 


ires 


ante 


rk gua 


3*3 
x4 
48 


} 
16 5 
} 


and personal services 
Anderson, 4341 N 


ly | OIL coloring photographs can be a fasci- 


nating hobby or 
those with artistic 
Easy sim — 
boo kl et ational 
1315 Michi gan 
Illinoi 


YOUR 6-8 Exposure Roll Developed and 
Two prints each good negative 30c: Or 
larged to about Post Card size 8 Expo- 

s ares 25c. 12 Exposures 40c. 16 Exposures 

50c. Rapid Foto Service. G.P.O. Box 413, 

New York 1.N. Y 

ROLL Devel oped and 8 beautiful enl large- 
ments 2 to 6 times larger. Deckled Edge 
High Gloss Any 8 exposure roll 25c 

coin. 12 ex. 35c—16 ex. 50c—36 ex. $1.00 

Reprint Enlargements 3c each. Alden 

Photos, 94-4 Astor Station, Boston 23, Mass 

SATISFACTION or your money back 2 
regular size prints from each good nega- 

ive on 8 exposure roll complete 25 cents or 
jumbo size prints complete 30c. The Old 

Pioneer Photo Company, Box 
Wichita. Kansas 

EVERY picture an enlargement! 8 spar- 
Kling deckle-edge Enlargements and roll 

developed 25c coin; 116 size or smaller: 

enlarge reprints 3c. Enlarge Photo, Box 
791Q. Boston. Mass 

PHOTO Kit Make your own 
prints. Everything furni ished. 

room or experience necessary Supply lim- 

ited. Order today. $1.50 postpaid. Godfrey 
mpany. Box 2203. San Antonio, Texas 

MINIATURES $1.00 1 

Photo (returned gun 

tationery Lang. 
cago 

PHOTO copie 
1410 Bond 

POULTRY & SUPPLIES 

RAISE turkeys the new way 
information explaining how to make up 
$3000.00 in your own backyard, address 

ational! Turkey Institute, Dept. 57, Co- 

lumbus, Kansas 

PERFECT ba 
gauge steel 8 

i Send 
0., T 


profitable 
talent 
method 
Photo C 
Dept 17 


sideline for 
Learn at home. 
Send for free 
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>d 
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PRINTING, MULTIGRAPHING, 
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Stencil Post Card Printer 
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ng. Samples. Fo 
4020-D C 
1000 BUSINESS 

marker Rubber 
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POSTPAID 
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500 


Box 
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Treaster Printir 
200 8', 
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e elope 
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postpaid. Envelopes 
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1,000 HAMMERMILL Bond Letterheads or 
envelopes, $4.25. Both $7.95. Richardson, 
Wyoming 3. Pa 
LETTERPRESS and offset pri 
specifications for estimate. 
St.. Philadelphia 40 
400 5'2 x 8's LETTERHEADS $1.2 
Sam ples ang pe 
S. 20th. New ark 
PRINTING, cat 
pamphlets, 
ton. Iowa : 
SPECIAL—200 each; letterheads, enve- 
lopes, billheads, cards $4.00. Economic 
Press, Leonia 1, New Jersey 
PRINTING OUTFITS & SUPPLIES 
“BURGESS” Printers ink, black, orange, 
yellow, red, five pounds, $2.00. C.O.D. 
omens Radioco, 1110s Marshall Bldg., 
Cleveland, Ohio. _ Sai v 
PRINTING equipment, type and supplies. 
Send stamp for details or dime for com- 
plete illustrated supply book. Kelsey Inc. 
x- 8. Meriden. Conn om 
INE XPENSIVE home-made printing press. 
Details free. Novelty Shop, Downsville, 
Louisiana. = 
PRESSES, Type cutters, Supplies, Bargain 
Bulletin 3c. (Export orders Acceptable). 
Levinson, Box 918. New York 8 a 
PRINTING Presses Type, Supplies List 5 
3c. Turnbaugh Service. Loysville, Pa 


PROFITABLE OCCUPATIONS 


ANNOUNCING home study course in com- 
mercial] baking. Practical basic training 
Good field for those with aptitude. Nearly 
depression proof. Send for free booklet 
Opportunities in the Baking Industry." 
National Baking School, 1315 Michigan 
Ave., Dept. 172-A, Chicago 5, Ill 
LOCKSMITHING—Profitable Business or 
Hobby! New course teaches you how to 
pick locks, fit keys, de-code, masterkey, etc. 
Easy self-instruction lessons Bargain 
price, Free details. Write—Nelson Com- 
pany. Dept. 7-01. Chicago 4 Kee 
GOLD Panning-Placer Mining. New book 
explains everything. Three large blue- 
prints on hand equipment and book $3 00 
Free literature Ol rospector, Box 
21834. Dutch Plat. Calif 
REPAIR radios—Scientific shop meth 
teaches you — at home Bu 
simple test appa yourself Det 
free. Radio Shop, PO Box 748, Preeport. 
New York 
$40.00 WEEKLY. Made 
rooms. Fresh, Dried. Dominion 
331583, free spawn, North American, 
Yonge. Toronto. Canada 
$5000 FROM Half Acre! 
Seed. contract supplied 
Associated Growers, Dept. 
Manitoba : 
HOMEWORKE RS, make, sell, shell novel- 
Beginners Samples instructions, 
Temple, 224-6th Ave. S., St. Peters- 
burg. Fla ; 
EXCEPTIONAL profits rai mee mink. Fin- 
est breeding st mg ay lable Details 
furnished Frankli Y Riverhead, 
Long Island, New York 
MUSHROOMS grown in boxes 
tions 50c. Spawn $1.00. Gordon 
liam. Winnipeg. Manitoba 
MAGIC Shorthand and Typing Course 
25c. Moyer, B-252, Milton, Penna 


R ADIOS, SUPPLIES & INSTRI CTION 


EAD Phones:—Latest type. Light weight, 

Finest Quality. with plug for tuning in 
on radio, adaptable for use in making crys- 
tal sets. Slightly used sets, without head 
bands. $1.25: With leather covered adiust- 
able head bands, $2.50; New sets, without 
head bands. $1.75; New sets, with leather 
covered adjustable head bands and rubber 
covers, $3.75. Add 25c for mailing. send 
money order, Quantity Limited. Dept. A, 
=e Supply Co., 540 N. 17th St., Phila. 

Pa 


s ubmit 
Fifth 


nting, 
4154j 


5. Pree 


Printing Co., 555-B 
N.Y 


circulars, manuals, 
Box 466, Clin- 


alogs, 
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growing mush- 
Patent 
169Y 


Growing Ginseng. 
Particulars 10c. 
12, St. Norbert, 


Instruc- 
553 Wil- 





CRY STAL Radio operates loudspeaker, nl- 

lustrated instructions 25c. Sensitive crys- 
tals 25c. Tuning coils 40c. Old Reliable 
crystal kit $3.25 Radio-Phones $4. ‘No 
Aerial”’ crystal circuit works on ground- 
wave 15c. 75 foot aerials 85c. Enamelled 
wire 25c per coil. ‘‘World's Simplest"’ one 
tube circuits 25c Catalogue free. Hulet, 
29 E. 39th St., New York 


TELEPHONE Wire:—Insulated. weed, suit- 

able for radio or home wiri 50 ft. 
lengths $1.65. 100 ft. lengths $2 500 ft. 
lengths $12.75, plus 35c shipping geet 
Send money order, Nico Supply Co., 540 N. 
17th St.. Philadelphia 30, Pa 


YOUR New Free Catalog is Re ady! Radi- 
onic’s Catalog No. 26 lists hard-to-get 
radio parts. All available for immediate 
shipment. Send today to: Radionic Equip- 
ment Co., ae 5C, 170 Nassau St., New 
York 7. N 
2500 RADIO Tube Substitutions with 
change over data in handy form. 176 
pages of valuable information. Send $3.00 
for prepaid copy. Radio Equipment 
Min W. Franklin Ave., Minneapolis 5, 
Inn 


FOX HOLE Radio: 


Amazing servicemen's 

pastime __ gift. batteryless, tubeless, 
schoolboy thrill, made anywhere, any- 
body. Easy distance-getting instructions. 
$1.00. Gadgets, Box 28, Dept. 307, Jack- 
son Heights, N. Y 


REPAIR Minor Radio troubles even though 

inexperienced. Sections on car, home 
Radios. Repair Radios for others mail 25¢ 
for booklet to, Radio, Box 311-B, Benton 
Harbor, Michigan 


RADIO Service men and experimenters 

send for our giant radio one. Save 
dollars. United Radio Co., (1000-V), New- 
ark. N. J 


MAKE Simple, tubeless, batteryless,  dis- 

tance-getting crystal radios, crystal and 
illusts ated instructions. 25c postpaid. Al- 
len, S-427, Clinton. Missouri 


BU ILD Latest, Improved, Extra-Loud 

Crystal Set. Instructions, Data, 20c 
Amorose Radio, Rt. 4, Hungary Rd., Rich- 
mond, Va. 


REV ISED Plans 18 ‘Crystal Sets (sw record 

5300 miles), including Radiobuilder, 25c 
Laboratories, 2610-T 18th Ave., San Fran- 
cisco 16, Calif 


TUBELESS Radio made with razor blades! 
Complete Plans 35c. N.W.C. Radio, 
Lohrville 2, Iowa em 


LOW EST Prices Radio Tubes, parts. Bar- 
gain lists 3c. Potter, 1314 McGee, Kansas 
City 6, Missouri . 


SUBSTITUTION Instructions covering 200 
critical tubes $1.00. Clifford Jones, 1210S 

Dudley. Utica 3, N i 

BUILD radio complete with tubes $ $10.95, 
details. Radio, 9418¢ Ave. A, Brooklyn, 
NY 


AIR 50L6, 3525. 12SA7, 2525, etc. 
Radio Tubes. Plans “$1.00—no c.0.D 
Globe Radio, 2911 Elm, Dallas 1, Texas. _ 
WINDING Data 10- _> oe Meters $1.00 
Box 802-B, R. R . Ferguson 21, Mo 


RAZOR BLADES | 


SAFETY Razor Users. Smoothedge, No 
honing compound of which so immensely 
popular among barbers Hawaij to Alaska, 
Maine to Mexico now has a smoothedge 
outfit for safety razor blades. Sharpens a 
blade in one minute better than new 
blades. One blade and this outfit will last 
longer than its user Write us, Smooth- 
edge Mfg. Co., 1524 Broadway, Toledo, 
yhio 


w IZARD single edge blade stropper can be 
stropped on palm of hand. Get more 
shaves from your blades. Very efficient 
Send 25c mail. Razor Stropper, 2009 N 
3rd St., Philadelphia 22. Pa 
100 DOUBLE-EDGE blue surgical steel 
razor blades $1.50 prepaid. Fully guar- 
anteed. St. Moritz Blade Co., 321 Broad- 
way, Dept. AV. New York 7 
NEW Discovery Mysto Magic Razor Blade 
Sharpener and 25 Guaranteed Blades 
$1.00 Postpaid. Roy, 3060 N. 29th, Kansas 
City 2, Kansas = 
80 HIGH-Quality double-edge razor blades, 
postpaid $1.00. Attractive prices to Deal- 
ers. Neeto, 110 Virginia Ave., Asheville, 
North Carolina - 
FREE plastic razor with 50 fully guar- 
anteed double edge blades complete $1.00 
& B. Sales, Box 94, New York 1, N. 


RUBBER STAMPS 
SELF-INKING Pocket Stamps—2 lines 
$1.00; 3 lines $1.25; Dater 50c. Postpaid. 
Circular free. Press, Warm Springs 1, 
Georgia. 











3 LINE Rubber Stamp and inked pad, 
$1 00 Post pase Ideal Rubber Stamp Co., 
Detroit 8. Mich 


1 LINE 40c, 2 lines 65c, 3 lines 85c, each 
additional line 20c. Blythe Rubber Stamp 
Co., Indianapolis 6, Indiana 


a = ge Kit contains ns stamp, | ink 
Pad, Indelible Ink $1.20. Excello, Box 
500, Shr reveport, Lou lisiana 


PROMPT Service - cushioned indexed, 1 line 
5c, 2—35c, 3—50c Guaranteed. Stamp- 

1707 Virgi nia, Gary, Ind 
SONGWRITERS 


craft 





SONG " Writer's Attention! The amazing 
demand for phonograph records. acceler- 
ated by more than 300,000 Juke Boxes and 
the Hits accredited them warrants your 
immediate consideration. We are offering 
song-poem writers the rare opportunity of 
having established composers collaborate 
on appealing matevial received this month 
Recola Records, Box 9878S, Hollywood 28, 
Calif 
POEMS Wanted. To be set to music. Send 
your song poem today for free examina- 
tion by our staff headed by nationally fa- 
mous hit composer of ‘“‘Dream A Little 
Dream of Me’’. Our new 6 step plan is most 
liberal and complete ever offered. Write 
today for free booklet. Screenland Record- 
ers, Dept. PS. Hollywood 28. Ca 


GOOD Songs. “‘Only Chance of Success as 

Song Writer’’. For beautiful original 
melodies send your song poems for Free 
examination and full details. Intelligent, 
professional guidance and help in the Song 
business. Satisfaction or Money Back. Pro- 
fessional Song Service, Box 2309-H, Holly- 
wood, California 


ATTENTION! Amateur Songw riters School 

offers your key to success. Be profes- 
sional, learn the fundamentals Send 
$6.00 for our three easy lesson course 
Satisfaction guaranteed. Amateur Song- 
writers School, Box 8, Twelve Points Sta., 
Terre Haute, Ind 


SELL your songs by recordings! Arranged, 
played ana sung by two famous national 
broadcasting and recording artists. Manu- 
script returned with record. $10 includes 
postage. Songwriters Recording Co., Dept 
Pr, P Box 182, Station-G, New York 
19, N 
SONGWRITERS: Collaborate with nation- 
ally famous composer of ‘‘Boots and Sad- 
dies’’. Send poems for free examination 
Get Free instructive booklet Hollywood 
Harmony House, 126 S. La Brea, Studio 
L-4, Los Angeles, California 
“THE Complete Songwriter’’ 
study course of instruction—words, music 
and arrangement > practical. 96 
page book. $2.00 postne MO. Puritan 
Publishing Co., Dep:. APS 343 S. Dearborn 
St., Chicago 4. Ill 


NEW songs and lyrics wanted for popular 
radio program and professional promo- 
tion. Free examination, Transradio Music 
Inc., Department P.S.. 1650 Broadway, 
New York (afMiliate of B M I.) 
SONG writers: Melodies supplied without 
charge by recognized Hollywood com- 
posers. Lead sheets and records furnished 
Cinema Song Company, Box B-24, Beverly 
Hills, California 
SONG WRITERS—Send Poems for immedi- 
ate examination and Free Book, ‘‘Your 
Future in Songwriting". Radio City Music 
Academy, 1674 Broadway, New York 19 
POEMS Wanted to be set to music, Free 
examination. Send poems. McNeil, Mas- 
ter of Music, 510-PS 8S. Alexandria, Los 
Angeles, California 
SONGWRITERS—Send Poem For Immedi- 
ate Examination and Free Rhyming 
Dictionary. Richard Brothers, 46 Woods 
Building. Chicago. 
SONGWRITERS: Send Poems for Free Ex- 
amination. Write for Free Instructive 
Booklet Outlining Opportunities. United 
Music Corporation, Salem 18, Indiana 


SONGWRITERS send for our ae 
Agreement. Mid-West Music Press, 4737 
Broadway, Chicago 40 


WANTED! Lyrics, me’ dies for songs. We 
arrange, publish, 


Superior Song 
Studios. Passaic. N 
SONGWRITERS: Send } poem for “examina- 
tion. Pree Rhyming Dictionary. Eliot 
Wright, Box 3861-Y, Portland, Oregon. 


A new home 
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poem f mmediate consider 
tar Music Masters, 646 Beacon 


SONGWRI 
Write ¢t 


1g 
ation 
S Bull 
B 
Contract Free 
Write for details an Publishing Co., 
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New booklet to Select 
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t G Alpin ! Arlingtor N. J 
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STAMI 


WHOLESALE. Mixture 
American air-mails 
type Well usual 
& $5.00 lots Near East 
well mixed lot of nampe. largely pictori- 
als. 1000 stamps for $3.7 Par East mix- 

ture. Most countries of the Par 
resented 1000 for $2.80 
French Colonial Pictorials. Over 
ties, all large. 500 stamps for $2.60 150 
different Uruguay, $1.20. Returnable for 
refund. No approvals. Yale Stamp Co, 
135 W. Greendale, Detroit 3, Michigar 
WOW! $10.00 Worth of Fun—Only 10c! 
500 foreign stamps, nsorted and un- 
picked, ist 3 cceived from church mis- 
sions, other Africa, So. America, 
istralia, Ch ilippines, Dutch Indies, 
i other ludes few com- 
memoratives. airmails, and stamps cata- 
loging to 25c or more each! Biggest 
value in stampdom—and you might find 
something really val 


of hi-value South 

the more ] 

wholesale 
mixture 


60 varie- 


ries 


up 


iable! Price only 10c 
s approval applicants! Money back 

delighted. Jamestown Stamp Co., 
Jamestown, New York 


Packet Free. A nice 
from Gibraltar 
the world—also 
Britist Uganda 
British Colonial 
and War 
Month- 
postage 
PR, To- 


to seriou 
if not 
Dept. 5 
ROCK of 
collection 
the mighties tress in 
New Zealar Yentennial 
French Colonials—Early 
West Indies—South American 
stamps plus sample copy Philatopic 
Magaz Send only Se for 
I amp Company Dept 
‘anada 


Gibraltar 
{ stamps 


5. € 

DESIRABLE New Fal d Island Depend- 

ency Stamp MacA‘thur stamp from 

stralia, Abyssinian Wild Elephant issue, 

lus host of others from New Caledonia. 

do-China. Russia, Cuba, Wallis & 

it _ Dutch Indies, China, Philippines 

» o 5c to approval applicants. Big 

ve Packet List free! Methuen Stamp 
Service, Inc., Dept 46. Lawrence, Mass 


FREE! The Stamp ‘Pinder! aoe = today for 
big _hew edition, fully il 

= ing you instantly to identif 
star ~t Also fine packet strange »4- ~~ 
ing stamps from Bosnia-Herzegovina. Mo- 
Patiala, Cyprus, etc., including maps. 
animals and strange scenes. All free 
to approval applicants inclosing 3c postage 
Garcelon Stamp Co., Box 918, Calais, Maine 
EXOTIC Pictorial Collection: Tahiti Spear- 
ishing, Melanesian Idol—Carib Archer— 
Reunion Produce—Jugo- 
lippines—Porto Rico Malaga- 

Dutch _Indies—S 
A 


naco, 


thing only 
kers 1, N 
worth of stamps from our 
U.S. Approval Selection 
imately 100 stamps 4 choose from 
Excellent value No obli gation to 
Lists illustrating the most popular 
you can afford— 
_ mi ss this oppor- 
c D. Engel Co., 
rk Row "New York City 
POSITIVELY Greatest Free Offer—Lat aa 
Scott's International $5.00 Stamp Albu 
covering entire World ains 36,000 
istrated, descriptive spaces; Scott's 1945 
Standard $5.00 Catalogues * Philat ely's 
Encyclopedia absolutely Free to appli- 
ecants for Foreign Approvals becoming cus- 
Plymouth, Bell. California 


Pick 


25c 


conta 


tomers 


FREE! Leeward Is.. Cayman Is., Turks 

and Caicos plus 60 different mint Geo. 
VI Coronation poster stamps. to approval 
service af ants sending 3c postage. Tat- 
ham Stampco., Springfield 50, Mass 


aining stamps 

Rica 

nini f archer), 

ikuo (scenery) 
y 3c to approval 

Stamp Co., G.P.O. Box 

Y 


SUPER-WONDER packet cont 


from Honduras (seal), Costa 


icants 
Brook 
WORLD'S Largest 


appl 
87-Z 


Diamond And Triangle 

tamps., Free Stamp Magazine, Stamps 

f Pighting Free French. 20 stamps 

from different Countries Pictoria‘s 

mails. Big Bargain 5c with approvals 

Capital Stamps. Dept. 10 Little Rock Ark. 

SLEEPLESSNESS overcome 

with Sleep-ri earstop- 

10¢ Raymond ljq Park 
York 7 


unnecessary 
waxen 
pers Dow, 


Row, New 


SPECIAL Offer to approval applicants— 
bum with hundreds of illustration 
articles on stamp collectir packet 
stamps from 35 countries; perforation 
gauge. All given for 10c to cover mailing 
Majestic Stamp Co. 701 Insurance Bidg., 
ort Worth 2, Texas 


UNITED STATES Collection 

ent Mint commemoratives, very fine, 
hinged condition from 1920—1939 
$2 00 with request for United States 
provals. Fort Orange Stamps, Albany 
New York 


SMOKY Mountain commemorative sheet 

largest U. S. stamp issued, and 33 U. S 
including commemoratives, airmail reve- 
nues, etc. Catalogs 75« To approval appli 
cants for 5c Curhan Stamp Company 
Dept. C. Gloucester, Mass 


GENEROUS O Over 100 different with 
ongolia, Siberia, Southern Rhodesia 
Ceylon Will Rogers. ovher Afric Latin 
America, Asia, etc. All only 10¢ to appro al 
applicants. H. Boyd, Box 6081, W. As he- 
N.C 


vill 
ville 


Fifty differ- 


Alr -com- 
pire co nemo- 
Bonanza lot 
Reuter, 611-D 


TRIANGLES 

memoratives 
ratives; US 
10c, approvals accompar 
W. 40th. Los Angeles 37 
114 DIFFERENT stamps 

countries including Ai 
Pighting French to approva 
10c. Reich Stamp Co., 46 
cago 40, Dept. S9 
SPECIAL 

ing Zeppelin 
etc. 5c with approvals 
Co., Box 606. Dept. C, 
York 


Mozambique 
Britisr 
higher values 


from f 


Airmails—19 different, 
Triangles, Latin A 
Continental S 
New Rochelle, New 
118 DIFFERENT stamps including com- 

memoratives, charities, airmail, sets, etc 
Only 3c to approval buyers. We buy collec- 
tions. Badger Stamp Co., Milwaukee 3, 
Wisconsin. 


SCARCE 1880 U S.—Hussey Loc cal Carrier 
Stamp listed at l5c. Also Costarica No 
65 listed at 40c. Both sent free to approval 
buyers sending 3c postage. Pladon Stamps 

1717-S Idaho. Toledo 5. Ohio 


BRITISH Empire Packet! Batu 
Cyprus, Gwalior. Tasmani 
ferent British Empire sta amps 
approval buyers. Lyman Co 

New York 7 


FINE Approvals, 
personal service 
you prefer and 
filton Skinner, 
Beach 2. Calif 


97 Nassa 





freshly mounted. Fast, 

Tell me what countries 
I'll send their stamps. 
345 East Ocean, Long 


ALL large eerie al app! rov 
deny, 111 Bri > Ro: 

Jersey 

Coionial 

to seriou 


appr 
1125 


BEAUTIFUL 
rials, 4 var int 
lectors applyir 
Ben Franklin Stamp 
Ave.. New York 18 
SURPRISE lot. scarce Djoubti, Liber 
Triangle, Queer Desi ens Africa, Panan 
South Seas, on 10c wi approval! 
Luxe Stamps Bo x 4127, Los Angeles 
Calif 
EXCELLENT general fore 
cluding jubilees, corons 
iajs, British Gu 
ferent. free to appro 
1560 Race St.., Denver, 6 
POUND Unpicked U. S. and foreign mix- 
ture containing thousands stamps $1.00 
5 lbs. only $4.50 c acre Shop, 100-C 
West 42nd, New York Cit 


FREE Canadian Sets. Royal Visit t 
. George V. Coronation, Jubi 
to approval appli cants Snsion 

So. Orange J 
FREE! Complete ‘‘U States’" stamp 
catalog with 1.000 illu tion Send l0c 
to cover mailing. Harris & Co., 99 Transit 

Building. Boston, Mass 

UNITED STATES appro - ls comp! lete 

ersge fine quality. attract prices 

Seminole Stamps. Box 436. Cocon it Grove, 

Florida 

TURKS Caicos. Grenada 

minica, Caymans; everything 3c 
vrovals. Viking, 130 (P) Clinton 

Brooklyn, N. ¥ 


Portuguese 
M Only 5c 
or better-g 


rade 
Exchange, 


sior 


Gearge 
oth- 


Box 


cove- 


Seychelles. Do- 
with ap- 
St.. 
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UNITED STATES and Foreign Stamps | 

Packet—Includes Airmails, Commemora- 
tives, Pictorials—3c Approvals. Smith, 
237-F 8th Avenue, Roselle, N 


PREE—50 different foreign stamps with 

approvals. Send postcard, letter unneces- 
sary. Universal — Ta 1216-A Park 
Row Bldg., New York 7, N. Y. 


LATIN America—65 different including 

Pictorials, commemoratives, airmails 
only 10c with approvals. “Crescent 
Stamps’’, London, Canada. 


UNITED STATES 3 and F Foreign Approvals. 
Fine Quality, attractive prices. Archi- 
bald Stamp Co., 40 Railroad Ave., Taun- 


ton, _ Mass ne 
NEWFOUNDLAND Stamps. 10 different 
British 


20c, 20 different 40c. Approvals. 








Colonial. A. Harnett, 5 Campbell Ave., St. 
John's, Newfoundland. _ 


COLORFUL interesting clean stamps. 
Portraits landscapes history. Good Pre- 
mium. John Stamp Co., Box 2612, Detroit | 

31, Mich. 


19TH Century U. S. Commems., Civil War 
Revenues. Battleships. $5, $10 Stamps | 

Free to U.S. Approval Applicants. Metro- | 

politan Stamps, 198- G Broadway, New York. 


EARLY U.S. commemorative sets, high 
values, oddities Airmails, 70 different 
49c. Approvals Accompany. Esquire Stamp, 
154 Nassau St., New York City 


““‘WILL Rogers” Air “Mail set (5) 10c with 
request for general Approvals. Suburban 
Stamp Sales, 1224 Grant Drive, St. Louis 
14, Mo 
FRESHLY mounted approvals for collectors 
using Scotts International Junior Album. 
Wilaschim, 55 Nagle Ave., New York 34 


ARMY-N Navy set 10c, United States and 
Foreign approvals. Yokums, Box 1327, 

San Ant onio 6, Texas. 

NEW Zeland Commerce Set—10c. Approv- 
Utechts, 1143-D N. Keeler, Chicago 











55 DIFFERENT United States 5c with 
Auprevas Bookman, Box 145-P, Maple- | 


EXCELLENT Pi Pictorial af approvals. . Reason- 
ably priced. Crown Stamp Company, 
Box 331, Toronto. Canada. 
THIRTY USS., 
proval applicants. 
Baltimore 3, Md. 
TWENTY Desirable Foreign Commemora- 
tives only 5c. Lucas, 9-11 Broadway, New 
York _4, New York. 
1,000 GRABBAGS, 5c each. Special Bags 
25c. Sandy, 630 Bingaman, Reading, 
Pennsylvania. 
ATTRACTIVE Approvals 
advanced collectors. Jacobsen, 
Ave., New York 34, mm Be 


FREE! 
ta 


fifteen Foreign, 1 10¢ © to ap- 
Knowles, Box 432, 


for Beginners, 
59 Nagle 


Express set (facsimiles). 
Roberts, 401 Shearerblidg., 


~ Pony _ 


~ British Empire Packet _ Postage 
601 Archerbidg, Baycity, 


FREE!!! 
3c. Williams, 
Mich. 
UNITED STATES $4, $5, and $10 stamps 
and packet only 3c to approval appli- 
cants. S. Wineholt, Woodbine, Penna 


FREE! Western Hemisphere Packet. Post- 
age 3c. Owens, 801 Welshbidg., Baycity, 

Mich a mesos 

FIFTY Canadian, Newfoundland, includ- 
ing earlies. commemoratives 10c ap- 

provals. Reade, 696 Gerrard, Toronto. 

25 DIFFERENT Guatemala 10c with '4-'- 
lc Approvals. Carroll's, 4357 C S. Hoover, 

Los Angeles 37. California 

FINE foreign approvals for International | 
Junior Albums. Vogel, 5174 Lakeshore, 

Port Huron, Michiga an 


FOREIGN Grabags 15¢ Specials 25c. De- 
luxes 50c. Slotin, 553 William, Winni- 
peg, Manitoba. | 
INTERESTING, colorful approvals. Cus- | 
tomers receive an attractive set free. | 

Alpine Co., Box 536, New Roc helle, N. Y. 


MOZAMBIQUE Triangle Air-Mail set 10c 
with approvals. Vargo Stamps, Racine, 


Wisconsin. 


VIVE La Zrencet 300 different France, only 
$9.00; edard, 3420 Montclair, De- 

troit 14, ‘Michigan 

FREE! Complete Balkan aviation set with 
approvals. Beaman, Glenburnie 10, 

Maryland 


Saale eimenilipeeniene o+ 
SCARCE Medellin Midget stamp free with 


approvals. Seminole, Glen Burnie, 10, 


Maryland 
SPAIN—Five large airmails. Send 10c. Ap- 
yore io” Buchanan, 307 E. 23rd, New 

ork 10 


100 NAMES ~ of 

Stamporium, 2660-PS, 

troit 6, Michigan. Base 

Approual applicants select 10c 

worth Free—Your choice. Excel Stamp 
Service, Box 1315, Chicago 90. 








Stamp collectors 25c. 
Rochester, De- 


MAGIC Indicator locates buried money and 
Mineral Deposits, $20.00, Guaranteed. 
/. Horton, Bellerive, Llinois. 


oad TYPEWRITERS 
TY -PEWRITERS. Mimeogra Multi- 
graph, Presses, Supplies, fice Appli- 
ances. DixieGraph Co., King, N. Car. 
VOCATIONAL GUIDANCE 
DISCOVER your best abilities through 
scientific aptitude tests. Information 10c. 
Testing Service, 202-S2, Commercial Bldg., 
Rockford, Illinois. 
WANTED—MISCELLANEOUS 

















MERCURY—Highest Prices. Free contain- 
ers. Write. Mercury Terminal, Norwood, 
Massachusetts. 





FREE! Stamp wallet, sincere approval buy- 
ers. Thiese, 9320 San Juan Ave., South 
Gate, California. 


DEALER'S Wholesale Catalog. posase 3c. 
Franksco, 5031 Queensberry, Baltimore, 

Maryland. a 

150 MIXED foreign including mint and 
pictorials, 5c; approvals; Rex, 39 Black- 

stone, Bangor, Maine. 

100 MIXED Foreign, United States illus- 
trated catalogue 10c. Kleinman, Jenkin- 

town, Pa 


CHILE, 50 different, only 10c with ap- 
proval selection. Paul Rawden, Box 2920, 
Westville, New Haven, Conn. 
SUPERB Approvals, net prices. 5, Stamps 15 
to 4% catalog. P. G. Beals, 170A Tre- 
mont St., Boston, Mass. a Bs 
25c. Gare 
33 











MISSION Mixture! 500 stamps 
row, 851 W. 177th, New York 


LOOK! 50 different countries—10c. 
6618 Northeast, Kansas City, Mo. 


LOW Price U. S ‘Foreign Approvals. § Scott, 

__30 Baker Ave., Lexington, Mass. __ 

1000 MIXED U. S. Old and New 25c, 2 
lbs. $1.00. Weatherby, Medina, Ohio. 


60 DIFFERENT United States, 10c. Price- 
list free. Seidenberg, Cassopolis, Mich. 


Box 


1000 DANDY U.S. Mixture 25c. 
1750 Fairmount, Cincinnati, Ohio 


222 DIFFERENT Stamps, 10c. Approvals. 
Best, Box 139, Bangor, 


Maine. _ 
WORLD super boy 250 stamps $1. 00. 
Engvold, R1-Al7, Saugerties, , A 


10 U.S. CIVIL oa Issues 5c; Approvals; 
__Graffam, 268 Boston, Medford 55, Mass. 


COSTA RICA diamond shape set 8. P. 
Gustafson, Box 1206, New Britain, Conn. 





Monjar, 


15 ZORTO Ri Rico 25c. Approvals, Satkins, | 


51 E. Loma Alta, Altadena, Calif. 





~ TATTOOING SUPPLIES _ : 
TATTOO Outfits, inks, designs. Write 

today. Zeis Studio, 728 Leslie, Rockford, 
Illinois. 





_ TOBACCO—PIPES 

50 BOOKS—1000 Matches. Sent postage 

prepaid anywhere in U.S.A. for 50c. 
While they last, this unusual value in 
top quality matches. Light instantly, burn 
clean. Make a wonderful gift. Shipped in 
special asbestos lined fireproof container. 
Satisfaction guaranteed. Sidney P. Ram, 
Tobacconists, 59 Monroe St., Dept. 
DA-64, Chicago 3, Ill oe a 
CIGARETTE Papers—Same as ready- 

mades, plain or gummed, 24 leaf books 
Ic. Rollers 50c. Pete Moberly, Box 786, 
Owensboro, Kentucky. 


CIGARETTES—Camera Film, Where to 
uy, Details 25c. Mansfield Studios, 
Jericho, Vermont 
CIGARS, Cigarettes, 
Cuban 60c, Mexican. Details 10c. 
Nelson, Sunnyside 44, Indianapolis, Ind. 
FIFTY Quality Cigars $3.25, $3.85. $4 10, 
$4.85. Continental Cigars, Corning, N. Y. 


TRAPPING 

ELEVEN good Box Traps. Complete hMue- 
prints 30c. Wee-Sho-You, Box 51, ‘De- 
troit. Mich 


TREASURE FINDERS 


MT-SCOPE Metal Locator fully guaranteed 

and unsurpassed in efficiency. Time pay- 
ment plan, trade-in and accessories. Free 
literature. Fisher Research Laboratory, 
Valo Alto, Calif. 


Cartons, 








American- | 
w. 


| 
| 


| 


TO manufacture small dev ices. “Mail 25¢ 
with sample. Box 209, Streator, Ll. 


WATCHES 


SMALL Investment—Big Opportunities! 

Plastics, refrigeration, airconditioning, 
radio, optics, electronics, electricity, tele- 
vision, automobiles, chemistry, building, 
Watchmaking, woodworking, photography, 
languages, business, music, indoor, outdoor 
games, fishing, hunting, farming, occult- 
ism, astrology, etc. All homecrafts, also 
those unobtainable at your bookstore. Free 
literature. Specify subject. Modern Tech- 
nical Book Co., Dept. M2S, 55 W. 42nd St., 
New York 18 


WATCH and clock repairing—complete 
Practical course in modern horology. 
illustrated self-instruction lessons. 
out! Low price. Information Free. 
—Nelson Company, Dept, 8-01-2, 

cago 4. 


WATCH and clock repairing increasing, 

complete home study course with draw- 
ings and_ pictures Information free. 
Houston Chronomatic and Watch Co., 
P.O. Box 5367B Houston 12, Texas. 


___ WELDING, SOLDERING 


PERFECT welding. brazing, soldering with 
tested, light-work ‘“‘Super-Welder."’ Ideal 
for home, farm, office appliances. Begin- 
ners become experts quickly with this 
simple-to-operate outfit. Full instructions, 
Operates AC-DC, 110 Volts. Plugs in any- 
where. Complete with Metallic Arc, Flame 
Torch, Mask, Supplies. Guaranteed. 
Days’ Free Examination. Only $19.95. Save 
2°. send check with order. Super-Welder 
Mfg. a Dept. B, 23 E. 20 St., New York 


.N, 











Chi- 














ARC welding rods, general purpose mild 

steel. Guaranteed fine al iC weld- 
ers, (American Welding Society E-6012). 
Assorted ',” 532”, 3/16”, 15 Ibs: $2.98 post- 
paid 4th zone. Double $4.98 Fifty pound 
box 3/16” or '4” $4.00 plus postage 55 
pounds. Little Welder Co., 15766 Black- 
stone, Detroit 23, Mich. 


NEW Model electric welder 110 volt AC- 

DC; will weld all metals; easy to use, 
full directions. Complete with power unit, 
flame and metallic arc attachments, car- 
bons, fluxes, rods, mask; al! for $19.95— 
Used by the Navy. Magic Welder Mfg. Co., 
239- PS-6 Canal St., New York City. 


BUILD your own resistance-coupled Arc 

Welder entirely without cost from scrap 
available anywhere. Unlimited Rod source. 
Three detailed, illustrated plans (one re- 
quiring only 2 hours) $1.00. Luco, 3402 
Market, San Francisco 


ELECTRIC welders, large and small Rods 

all sizes. Welding elmets, electrode 
holders, etc. Also general tools. Free price 
list Christy Welding. Central 
Ave., Dept. W-2, Chicago 34 


Build money-making welding busi- 

Get established. Examples ex- 

plained. Particulars free. R. Hale, 57 Post 
St ° San Fr ‘ancisco 4. 


WELDING rod, all sizes, AC- DC. gas. 
Write for samples. Everything for elec- 
tric and gas welding. Western Welding, 
Dept. C, 125 Santa Fe Ave., Los Angeles 12. 
SLIGHTLY 
mended by R 
Mfg. Company 
BUILD Small, Medium or large DC or AC 
Arcwelder. Plans $1.00 each. Welders 
Club, WB-3432, Chicago 54. 











used Arc Welders. Recom- 
. E. A. Guaranteed. Forney 
Ft. Collins. Colorado. 





Admiral Halsey has his 
eye on a fine white horse 
called Shirayuki. 

Some time ago, at a press 
conference, he expressed 
the hope that one day soon 

Official U.S. Navy Photo De could ride it. 

The chap now in Shirayuki’s saddle is Ja- 
pan’s Emperor—Hirchito. 

He is the ruler of as arrogant, treacherous, 
and vicious a bunch of would-be despots as 
this earth has ever seen. 

The kind of arrogance shown by Tojo—who 

was going to dictate peace from the White 








House .. . remember? 


Well, it’s high time we finished this whole busi- 
ness. High time we got the Emperor off his 
high horse, and gave Admiral Halsey his ride. 

The best way for us at home to have a hand 
in this clean-up is to support the 7th War Loan. 

It’s the biggest loan yet. It’s two loans in 
one. Last year, by this time, you had been 
asked twice to buy extra bonds. 

Your personal quota is big—bigger than ever 
before. So big you may feel you can’t afford it. 


But we can afford it—if American sons, 
brothers, husbands can cheerfully afford to die. 


All OUT FOR THE MIGHTY 7” WAR LOAN 


Popular Science Monthly 


This is an official U.S. Treasury advertisement — prepared under auspices of 


Treasury Department and War Advertising Council 


Buy Wor Savings Bonds and Stamps regularly. 
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HOW YOU CAN GET THE 


MOST. 


OUT OF 


With parts hard to get, 
and skilled mechanics in 
war jobs, the only way 
you can make your car 
outlast the war is to be 
your own mechanic! 
Here at last is a new 
book, published by 
POPULAR SCIENCE 
MONTHLY that shows 
how to do your own 
repairing im your spare 
time. Shows how to keep 
everything from radia- 
tor cap to tail pipe in 
perfect running order 
Most complete home 
service manual for auto owners ever published! 


256 PAGES—11 CHAPTERS 
519 DRAWINGS and DIAGRAMS 


Shows you how to clean and adjust your distribu- 
tor, brakes, carburetor, spark plugs. How to stop 
engine knocks, save gas; care for your battery, 
starter, clutch, generator, steering gear, knee- 
action mechanism, lights, tires, cooling system, 
muffler; how to test your transmission, rear axle, 
bearings, springs, front-wheel assembly. How to 
build your own motor tester, ignition tester, dan- 
ger meter, growler, car-exhaust analyzer. How to 
do a really professional paint job and hun- 
dreds of other money-saving ideas and suggestions. 


SEND NO MONEY NOW! 


Even though books of similar size usually sell for 
$2.50 or more, to make new friends, the AUTO- 
OWNER’S HOME SERVICE MANUAL is mirac- 
ulously priced at only $1.98. You needn't send a 
single penny to examine your copy. Just tear off 
and mail the coupon below today, while our 
limited supply of books lasts. Satisfaction guaran- 
teed, or money back! 


MAIL THIS COUPON TODAY ! 


POPULAR SCIENCE MONTHLY, Dept. 65, 353 4th Ave., N.Y.C. 
Please send me the AUTO OWNER’S HOME 
SERVICE MANUAL. I will pay the postman only 
$1.98 plus a few cents postage on delivery. You 
guarantee complete satisfaction or I may return book 
in 10 days for full zefund. 


Name — 
Address ___ 





0 
H you enclose $1.98 with this coupon we pay ta: 
dd 50c for Canadian orders meal 


Pe eee 
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Be on Ear Us id 


AUTOMOTIVES 
& MECHANICS 


Better jobs—bigger pay are waiting for men 
who really know the new MOTORS — Carbure- 


GET THIS 
Ignition, Tune-up, Injection Systems, 


4 at last, is the quick, easy, short cut to 
power and transportation skill, Send the cour 
Pon and learn all about 
eee HOME TRAINING 
OPPORTUNITY If you are mechanically inclined 4 
3 r ma ability. Get into this great 
establishe id now s field with greater 
ieye) Too opportunities — electric transmis 
octane fuels *t propulsion, after the 
Thousands of good jobs = industry and 
with tra —e ortati € empantes 
every whe Start a ‘ifetime. proft- 
itable business of your own, This 
practical speed-up training is up 
to-the-minute Internal Combus 
tion Engines Hesselman 
Butane 


rhools, Get the’ "Setails. 


OPPORTUNITY COUPON 
Paste ~*~ ona poet cara ¢ 
i 14 NATIONAL SCHOOLS Dept. 0-6 migiescanptea melee 
S. Figueroa Street, Los Angeles 37, Calif. 


Send me your DIESEL AND MODERN MOTORS book t« mether with 
ple lesson Pak E. I understand I may keep and use this 
rmatic m without obligation 


l Address 


| City . State 
Include your zone number 
La ---- ~~~ ~~~ ~~ ~~~ 


Name Age ‘ ! 
4 


LEARN MAGIC 


$1."0 VALUE NOW ONLY $1.00 
Special offer of my popular joke and card tricks 
po Great for parties and servicemer 
you making money as a magician. Send onc 


Will Lindhorst, Magic Den,612-P. Pine St., St. Louis, , We 





A Rare a ts 


PIPE TOBACCO 


Surplus from compounded 
private formulae—$3, $4 and 
$5 a ib. mixtures—saved in 
oak barrels, then aged, sea- 
soned, counter-blended and 
aromatized—are now avail- 
able to you at only $1.00 per 

lb. Here is a deluxe quality 
mixture of delicious flavor— 
guaranteed to give you a new 
thr]! in pipesmoking. Will 
never cloy or jade the palate 
Is always good—always dif- 
ferent! - 

SMOKE IT AT "XORED megamoiessor Art J 

; eames mre at 
OUR RISK) (eer 


Order a trial '~ Ib. container 

of BARGAIN BARREL for $1 

Smoke a few pipefuls. Savor this delightful mixture that 
always pleases. If you are not fully satisfied, you can 
return package for complete refund. Order TODAY! 


Sidney P. Ram, Tobacconist for Connoisseurs 
59 W. Monroe St., Dept. DK-61, Chicago 3, Ill. 
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Radiophofo — 
news pictures out of the air! 


RCA radiophoto transmits pictures 
halfway around the world and prints 
them - in a matter of minute 

And thanks to RCA research, pic- 
tures now come through the receiver 
(shown above rp and 
Glear as the originals themselves 

Through RCA radiophoto, today’ 
news shot” in Honolulu or Cairo 


about as sl 


“e 
can make tomorrow morning's front 
pa ‘ 

Advertisements, fir 
uments and letters ar 
by RCA ¢ 


as 2000 a mont! ven musical 


gerprints, doc- 
I adi phi toc d 


mmur i , i many 


scores—such as the new “Trio” by 
Shostakovich—are sent by faster, 
error-proof radiophoto. 

RCA has long bee na pioneer in 
ll fields of international communi- 
cations. Progress is constantly main- 
tained by scientific research . . . re- 
earch that is reflected in all RCA 


pl ducts, 


When you buy an RCA radio, or 
iny RCA product, you enjoy a spe- 
cial pride of own rship in knowing 
that you possess one of the finest in- 
struments of its kind that science 


has vet ac hie ve d. 


; = San 
1945—London to New York—7 minutes 


1926—New York to London—1'4 hours 


Notice the great improvement in 
clarity, as well as in speed. Be- 
cause of RCA research, radio- 
photo prints are no longer 
blurred by a “pattern.”” They're 
about as clear as the original 
prints thousands of miles away. 


RADIO CORPORATION of AMERICA 


PIONEERS I(N PROGRESS 


Buy Wor Savings Bonds and Stamps regularly. 
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the fisting Sun Pins Its Hopes on 


JAP SUICIDE KILLERS 


assigned to flyers of the Jap Kami-Kaze Corps— 
young men who have volunteered to die in an T 
effort to destroy the enemies of the Empire. tells 


how fanatical hatred 


and weird rites send pilots 
THEY WANT TO DIE. Self-sacrifice is rooted : 
in Jap psychology. On Leyte, 137,000 Japs were of Kami-Kaze Corps to death. 
killed, while only 882 of them were taken prisoner. 


By ALLEN RAYMOND 


UT of the depths of savagery and su- 

perstition the Japanese have forged a 
fantastic weapon to hurl at their American 
enemies by land, sea, and air. It is merely 
an idea—the glorification of death in battle. 
The high command of the Japanese armed 
forces has taken this idea and indoctrinated 
picked groups of young men with it, so that 
they deliberately go out seeking suicide in 
attacks on their Empire’s foes. 

These suicide killers are not looking for 
victory. They are not trained to do the 
maximum damage possible to their enemies. 
Apparently they are anxious merely to die 
while attacking Americans, in a spectacular 
gesture of Japanese superiority. Picked 
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>>. 


BOMB 
BOLTED ON 


THERE’S NO ESCAPE for a suicide pilot after he takes off on his fatal mission. To make sure that 
he won't change his mind, he is locked in his cockpit, with no parachute and no landing gear—and a 
load of destruction that will go off at a touch. In spite of these elaborate precautions, a few of the 
fanatical Japanese flyers have lived to be captured and are now in the hands of American forces. 


aviators with this idea come diving through 
flak in an all-out effort to crash their planes 
with loads of explosives on the decks of our 
warships. Picked infantrymen lie camou- 
flaged, hugging supplies of dynamite, in the 
path of our tanks or trucks on islands such 
as Iwo or Okinawa, hoping to blow them- 
selves up with some American vehicle and 
a few American men. Jap suicide killers in 
little motorboats come dashing out of Pa- 
cific harbors by night, yearning to end their 
lives in a big explosion against the hull of 
in American ship 
It is a strange type of warfare, judged by 
Occidental standards, but a very natural de- 
in this Oriental people, trained 
to regard hara-kiri, or ceremonial suicide, 
if the grandest acts of which man 
is capable 
It was not 


velopment 
iS one 


until Admiral of the Fleet 
Chester W. Nimitz, early in April, an- 
nounced that the Japs were using suicide 
pilots in an attempt to sink our ships that 
the veil of censorship was ripped from this 
phase of war in the Pacific, which had been 
1 subject for laughter and amazement 
imong our fighting men there for more 
than six months. The Admiral denied Japa- 
that their suicide killers had 
sunk several of our battleships and cruisers 
and major carriers. 

No battleship, cruiser, or Essex-class 
carrier had yet been sunk by these Nip 
tactics, he Some of the Jap suicide 


nese claims 


said. 
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killers who failed in their objectives have 
been captured. Now it can be revealed that 
they were members of a “Kami-Kaze” 
Corps, which takes its name from the God 
of the Wind in Japanese mythology. 

The Kami-Kaze flyers are pretty young— 
most of them between 18 and 20. They have 
been graduated from cadet schools as fight- 
er pilots, and then have volunteered for 
certain death in battle. They are consecrated 
men. Once they have taken their vow to 
die for their Emperor they are as good as 
dead, and they know it. When they fly on 
their missions they are locked into their 
cockpits. The wheels of their planes drop 
away automatically as they leave the 
ground. Their explosive loads are so built 
into the planes that they can’t be jettisoned. 
No Kami-Kaze pilot ever carries a para- 
chute. The instant his plane comes into 
contact with anything, it goes to pieces in 
a big explosion and a swiftly spreading 
flame, carrying the pilot to a glorious im- 
mortality and-—possibly—destroying some 
American target. 

After their graduation from cadet school, 
these Kami-Kaze pilots get a six-months 
special training course, and then a great 
feast. The feast may last for several days. 
It includes plenty of sake and the finest 
foods. The prettiest geisha girls entertain 
these death-dedicated airmen. The pilots 
paint their faces white, simulating death’s 
pallor. 
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According to reports from China, the 
Kami-Kaze flyers usually shave their heads 
except for a little round patch of hair on 
the top of their skulls, and there is a smaller 
shaven circle within that patch. They dress 
in ceremonial robes of black. During the 
final days of their leave, before their fatal 
mission, they walk through the streets with 
hands folded across their chests. They never 
smile. People meeting them bow and get 
out of their way. When they start their 
fatal mission, the Kami-Kaze pilots circle 
the field three times, while all the personnel 
of the field stand at attention till they are 
out on their course. 

Dispatches from Kunming, China, say 
that a new suicide plane is going into mass 
production in Manchuria, which has a long 
ton of explosive—2,240 pounds—built into 
its nose like a torpedo war head. The pro- 
peller is in the rear. It is nothing more nor 
less than a flying bomb, guided by a human 
being, which may prove quite as damaging 
as Germany’s famous V-bombs. 

The night before the landing of American 
forces in Lingayen Gulf on Luzon, I was 
aboard an American destroyer. A Jap sui- 
cide killer in a little motorboat came rushing 
through the darkness toward the vessel in 
which I was sleeping. A gunner aboard the 
destroyer blew up this assailant at 100 
yards’ range, and the explosion was so se- 
vere that it put out the lights in several 
officers’ cabins. 

The latest suicide weapon to be unveiled 
by the Japs is a “rocket bomb’’—really a 
small rocket-propelled airplane with a 16- 
foot wing span, which is launched from a 
larger aircraft and guided toward its tar- 
get by a suicide pilot. These were first used 
in the defense of Okinawa. 

The Japs pin their faith on this sort of 
tactics, while the American fighting man 
will try to kill his enemies and live. The 
ratio of Japanese and American casualties 
would seem to indicate the superiority of 
our kind of warfare. 








DOOMED MEN, Kami-Kaze pilots spend their 
last few days walking through the streets with 
folded hands, dressed in black ceremonial robes. 
People they meet step aside and bow to them. Be- 


fore this, at the end of their training, they 
are given a big feast with sake and geisha girls. 


MOTORBOATS ore suicide weapons, too. Dash- 
ing out of Pacific harbors at night, they drive 
full tilt at American warships., Torpedoes or ex- 
plosives are built into their bows, ready to go 
off on contact with a hull. Our gunners get them. 





HAND- ' V-12, 600-He 
OPERATED 
TIGER I was the Germans’ most TURRET VISION SLITS 
formidable tank until they 7.92-mM. TELESCOPE 
brought the bigger Royal Tiger MACHINE 
into battle. These two machines GUN 
dwarfed our General Sherman. 


7.92-mM. 
MACHINE 
GUN 


PERISCOPE USED 
BY FRONT 


12 RUBBER-TIRED WHEELS pe 
PER TRACK SUPPORT Susser 


VEHICLE’S WEIGHT 


MUZZLE BRAKE nepuces GUN’S 
RECOIL BY ONE TH 

SENDING EXPLOSIVE Pans 
REARWARD AS 

SHELL GOES 

THROUGH IT 


88-mum.(3 s=IN) GUN, 
Sheu ve 
200 Fr. PER SEC. 


THE ROYAL TIGER (Tiger II), 75 tons, over 23 feet long and 
almost 12 feet wide, was the biggest on the European battle- 
field. Its 88-mm. gun bowed only to the 122-mm. of the Stalin tank. 


Under the Tigers Shin 


FIVE-MAN CREW OPERATED GERMANY’S 75-TON MONSTER 


OW we can fully understand why GI _ the Tiger, but more an enlargement of the 
N tank men “griped"’ about the General Wehrmacht’'s 45-ton Panther—is equipped 
Sherman medium tank when they had to’ with 32-inch tracks, the widest tank tracks 
pit their weapon against the German Royal in the world, which gave it better flotation 
Tiger in their sweep through France and over the muddy terrain of the battlefield. 
western and southern Germany. Stewart Its firepower consists of one 88-mm. gun 
Rouse, POPULAR SCIENCE staff artist, visited with a shell velocity of 3,200 feet per second 
the Army’s Aberdeen Proving Ground in and two 7.92-mm. machine guns. Powered 
Maryland, where he inspected both the 60- by a 690-horsepower engine and manned by 
ton Tiger and the 75-ton Royal Tiger, a crew of five, the Royal could thunder over 
brought over here for study by American’ the countryside at a top speed of 24 miles 
tank experts. His drawings emphasize the an hour. It is protected by frontal armor 
massiveness of these steel monsters, and from six to 12 inches thick and 3%-inch 
high-light the salient qualities of the slug- armor on the sides. Its power-turned turret 
ging heavyweights. has seven-inch-thick armor in the front and 

The Royal Tiger—not a big brother to 31,-inch armor on the sides. 
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U.S. SHERMAN FIRST TIGER ROYAL TIGER 
ROYAL TIGER HAS WORLDS WIDEST TANK TRACKS 








TURRET IS TURNED COMMANDER'S RING MAYBACH V-12, 
BY POWER FROM ENGINE. OF PERISCOPES 690-HR ENGINE 


IT HAS 7-IN.-THICK FRONT 
AND 3%%-IN. SIDES 





UNDER THIS ENGINE- DRIVEN 
HATCH BLOWER DRIVES 
AIR THROUGH 
ENGINE-COOLANT 
RADIATORS 


4 
TELESCOPE com MANDER 


SIGHT - 
HOLE PERISCOPE 


a 
GUNNER 


P" DOUBLE 
PROCKE? 
SASS DRIVES 
Drawings by 5, TRACK 


STEWART ROUSE 


Water barriers up to six feet deep were 
mere puddles to the nine-foot, six-inch Royal 
Tiger, its watertight body permitting it to 
run on the bottom of a stream without 
stalling. Also, its more than 23-foot length 
allowed it to bridge ditches without top- 
pling in. 

But the sheer weight of the Royal Tiger 
led to its downfall. The Nazis had to sacri- 
fice speed and maneuverability for protec- 
tion and firepower. The more vulnerable 
Allied tanks, with their speed, maneuvera- 
bility, and superiority in mechanical quali- 
ties and number, were able to punch and 
keep punching, piling up the blows that 
were to knock out their giant opponent. 


JUNE, 1945 


9 STEEL-TIRED WHEELS 
PER TRACK SPREAD THE 
PONDEROUS WEIGHT EVENLY 








DRIVER’S view shows the usual clutch, brake, and 
foot pedals, and emergency brake. Steering levers 
are for tight turning at low speeds. Crank lever 
at lower right selects eight forward and four re- 
verse speeds, determined by position of other lever. 
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The War’s Most Closely Guarded Secret Revealed: 


How the Norden Bombsight 


THE WRAPS ARE OFF! -A lucky New York 
boy gets a look through the Norden bombsight, with 
one of the designers, Capt. R. |. Entwhistle, USN, 
to explain it to him. The scene is a Navy exhibit 
at the Museum of Science and Industry, and Louis 
Marrone, of the Bronx, is the spellbound visitor. 


Does Its Job 


Here’s the heart of precision 
bombing, which blasted Berlin 


and is even now razing Tokyo. 


By VOLTA TORREY 
Drawings by ERIC SLOANE 


HE Norden bombsight, one of the most 

fascinating, hush-hush tools used in win- 
ning World War II, is both a magician and 
a mathematician. It creates an illusion, and 
uses that bit of magic to solve two problems 
in trigonometry faster than a professor of 
mathematics could do it. 

The illusion is that an airplane racing 
toward a target with the bombsight is not 
moving; the problems are where and when 
to drop a bomb. When the bombardier has 
set the sight so that the illusion is perfect, 
his work is done. Lady Luck can relax, too 
—because the bomb’s destination has then 
become a mathematical certainty. 

Guided by the illusion, the mechanical 
wizard orders other robots to fiy the plane 
to the right place and drop a bomb at the 


FINDING THE RANGE AND COURSE ARE THE SIGHT’S TWO PROBLEMS 


To serve its purpose of placing the bomb squarely on the target, the sight must 
answer two questions: on what course the plane must fly, and at what instant the 
bomb must be released. To do this, all the factors that affect the flight of the 
bomb must be taken into consideration. Once the sight has made these calcula- 
+» tions, it becomes, in effect, an alarm clock set to drop the bomb at the correct in- 
stant. When synchronized, the sight flies the plane and operates the bomb release. 
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PLANE'S APPROACH SPEED 


YOU SIGHT TARGET IN MIRROR 
THAT TILTS IN HARMONY WITH | fe). 


a 


THIS CLUTCH LOCKS/ 
MECHANISM —> Wy a 


iHDISEWOS N3QUON 
=—=aaee 


STABILIZES 
BOMBSIGHT 


SSS 7 
¥ <= » =" 


i 
» AUTOMATIC PILOT 


FLIES PLANE AS BOMB- 
SIGHT DIRECTS IT 





" % 


. 

LINE OF SIGHT" 

MAINTAINED BY | 
TILTING MIRROR 





> 
Cc 
~ 
3 
= 
a) 
2 
- 
o 
= 





right time to place it just on the target. 

A bombardier using this bombsight bends 
forward as though he were looking through 
a hole in the floor. But, instead of seeing 
things rushing by directly below him, he 
sees a small area far ahead. He selects his 
target, and turns two knobs until his view 
of it remains as steady as it would be 


7—This contact point creeps slowly 
along, indicating the progress of 
the plane as it travels the pre- 
determined flight path to target. 


This pointer indicates the bombsight's 
forecast of the point where bomb must 
be dropped. As points meet, bomb falls. 





Bombardier sets a lever here to 
give the bombsight ballistic 
data from his book of tables. 


ii 


ff a= 


Mechanism's operating 
speed is set for speed of 
/“ plane before start of bomb- 
ing run by turning this dial. 


Turning knob C puts 
horizontal hairline on 
target, and knob D 
holds it there for 
correction of range. 


*, 





Turning knob A puts 
vertical hairline on 
target; knob B holds 
it there for correc- 
tion of plane course. 


Here's a close-up cut- 
away view of the Nor- 
den bombsight to show 
how it works and how 
the bombardier oper- 
ates it from the air. 


through a telescope mounted on top of the 
Empire State Building. As surely as two 
and two make four, a bomb will then be 
released where and when the laws of physics 
will carry it to that target. 

The Norden sight, developed by the U.S. 
Navy, is a queer-looking, football-shaped 
device no bigger than Charlie McCarthy, 


FOUR MAIN ELEMENTS OF THE NORDEN SIGHT AND WHAT THEY DO 
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[AUTOMATIC PILOT 
FLIES PLANE AS BOMBSIGHT 
DIRECTS IT 
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1920. 


Bombardier estimates 
lateral corrections for 
approach and directs 
pilot by voice or other 
simple means of contact. 








| 
| 


Bombardier still esti- 
mates corrections, but 
uses a “pilot direction 
indicator" to relay his 
instructions to the pilot. 





Bombardier uses a Nor- 
den mechanical calcu- 
lator bombsight, which 
gives pilot directions 
through the indicator. 





Norden bombsight flies 
the plane on course 
and at correctaltitude | 
by means of a synchro- 
nized automatic pilot. 
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EVOLUTION OF THE BOMBSIGHT. It's a 
far cry from the crude bombing technique of the 
early 1920's to the precision work of this war. 


which can be carried around in a satchel. 
It works just the same whether it is in a 
bomber several miles above Tokyo or in a 
training machine a few inches above a pic- 
ture of Tokyo. And this fortunate fact is 
helping America’s bombardiers become high- 
ly skilled 
Last fall, a new training machine was per- 
fected to enable Army Air Forces men to 
practice operating the Noborden sight. It 
consists of a regular bombardier’s compart- 
ment perched above one end of an almost 
flat surface about the size of a double bed. 
An aerial photograph of New York City 
was projected onto that bed in a recent 
demonstration of the training machine by 





bombsight experts of the Air Technical 
Service Command at Wright Field. The man 
in the bombardier’s compartment saw the 
building occupied by POPULAR SCIENCE 
MONTHLY in a far corner of the big picture. 
He set the Norden sight so that two hair- 
lines remained centered on that 12-story 
building, even though the picture was be- 
ing shoved toward him all the while. 

When he raised his head, the skyscrapers 
of New York seemed to be rushing toward 
him, as they would if he were approaching 
the city in a plane. But when he looked 
through the sight, the target building 
seemed to be standing still. 

In a few seconds, this part of the photo- 
graph was almost directly under his feet. 
Then a light flashed—to indicate that an 
imaginary bomb had gone right through the 
office of the editor at 353 Fourth Avenue, 
New York 10, N. Y. 

The illusion that the plane’s position rela- 
tive to the target was not changing had 
been produced by maintaining a constant 
line of sight between the bombardier and 
the target. And this illusion had enabled 
the mechanism within the bombsight to 
solve both the “course” problem and the 
“range” problem. 

You will readily see the value of a con- 
stant line of sight, if you make yourself a 
bombsight. You need only a tube of paper 
about an inch in diameter, a ruler, a paper 
clip, and an office chair. Attach one end of 
the tube to the ruler with the paper clip so 
as to form a T. Seat yourself in the chair, 
choose a spot on the floor several feet away 
as your target, and pretend that your chair 
is an airplane. 

Take one end of the ruler in each hand 
and hold it across your face so that you can 
see the target through the tube. Now draw 
your chair a few feet closer to the target. 
To continue to see it through the tube, you 
must tilt the ruler forward, so as to lower 
the far end of the tube. 


SYNCHRONIZATION IS NEEDED to keep the crosshairs on the target as the plane rushes toward 


it. The nearer the bomber approaches its prey, the faster the line of sight moves through its arc and 


reduces its angle with the vertical. 


In the Norden bombsight, the synchronization takes care of this. 


LIKE TELEPHONE POLE AS SEEN FROM A SPEEDING CAR, AN AERIAL TARGET-~-. 
FIRST "APPROACHES” SLOWLY, THEN WHIZZES PAST. THE NORDEN BOMBSIGHT™ 


iS SYNCHRONIZED FOR THIS VARIABLE CHANGE [a 
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MIRROR REFLECTS IMAGE 
_<0** OF MOVING TERRAIN ONTO 
- WHITE SCREEN BED BELOW, 


BOMB-RACK SAFETY LOCK 
COMPASS AND CLOCK 


| A-6 BOMBING TRAINER | 





AIR TEMPERATURE 
AIR SPEED 


INTERVALOMETER 
(MEASURES INTERVALS 
BETWEEN BOMB-DROPS 


THIS TIMER STARTS 
WHEN SIGHT RELEASES 
BOMG, THEN FLASHES 
LIGHT WHEN BOme 

HITS TARGET” 

‘ 

ADJUSTMENTS 
TO SET PLANE'S 
ALTITUDE, RATE 
OF ORIFT AND 
DIRECTION OF ORIFT 


BOMBSIGHT OPERATES AUTOMATIC 4 
PILOT WHICH MOVES “PLANE” INTO 
CORRECT POSITION AS IT FLIES TO TARGET 
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WHICH MOVES AT REGULATED 
SPEEDS, SIMULATING VARIOUS 
AIRSPEEDS & DRIFT ANGLES 
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MOVING “GROUND” GIVES GOOD 


LEFT OR RIGHT. ARROW SHOWS 
GENERAL DIRECTION OF GROUND 
al ware, 








[BOMB HiT 1S INDICATED BY FLASH THAT OCCURS ON “LANDSCAPE BELOW EXACTLY WHERE © WHEN IT WOULD HiT] 





TRAINING BOMBARDIERS in the air is a costly business—about $150 an hour. Money and time 


are saved by the A-6 trainer, which duplicates the conditions of actual bombing as shown in drawing. 


Now pretend that a strong wind is blow- 
ing from your right. Obviously, you must 
turn your chair (or plane) to the right to 
keep that wind from blowing you off the 
course toward the target. ‘So, to continue 
to see the target through the tube while 
pulling your chair forward, you must now 
swing the far end of the tube to the left 
as well as downward. You can do this by 
extending and raising your right arm, and 
retracting and lowering your left arm, dur- 
ing your imaginary flight. 

Sit still now and recall what you have 
done. You have maintained a constant line 
of sight between yourself and your target 
while approaching the _ target 
through the atmosphere at a con- 
stant altitude. You have done this 
by turning the ruler three ways at 
once: tipping it forward, extending 
one end of it farther from your 
face while drawing back the other 
end, and raising one end while 
lowering the other end. 

The line of sight enabled you to 
pull your chair along a proper 
d ' ; |2 
course even though you pretended 
a wind was blowing and pointed 
the chair a different way. The line 
of sight did this by telling your 
eyes what signals to send to your 
brain, and your brain issued the 
necessary orders to your muscles. 


COMPARISON of bombing technique 
with old-type fixed sight (in left-hand 
panel) and with Norden variable sight. 
Because it gets on the job at the very 
beginning, the variable sight relieves 
the bombardier of most of his worries. 


SEEK CORRECT 2 
APPROACH 
BEGIN ESTIMATING. 


| 3) Ly on course : Ger 


READY FOR SECOND 
| THAT TARGET HITS RANGE 


| 
4) NOW! etvease your | SNS 
BOMB AND SEE 'F YOUR 
ESTIMATE WAS RIGHT! 


The Norden bombsight operates similarly. 
When it is adjusted so that a line of sight 
is held constantly between a moving plane 
and a target, the bombsight sends electrical 
signals to an automatic pilot. Like your 
brain, the automatic pilot then issues cer- 
tain orders. It sends them to the steering 
apparatus of the plane, rather than to 
human muscles, but the result is similar: 
The plane approaches the target along the 
desired course. 

In computing this course, the Norden 
sight even allows for the effect of wind on 
the airplane and on the bomb after it leaves 
the plane. (Continued on page 220) 
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(NORDEN SIGHT 
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Put TARGET ON 
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SKY PLATE holding individual portions of meat 
and vegetables, precooked to within a brief period 
of the total time necessary, is_put. into Whirlwind 
oven. Dinner is thawed and given the necessary fina! 
cooking in 15 minutes, then served on same plate. 





ee o = 
SEALED COVER protects frozen food in the 
sprucewood plate until it is used. Below is a cut- 
away view of the Whirlwind oven as seen from top. 








HEATING 
ELEMENTS WARM 
#} MOVING AIR 
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MOTOR-DRIVEN 
AIR BLOWER 
CIRCULATES 
AIR 






































MAGIC OVEN HEATS “SKY PLATES” 


FTER the war, a man may bring home 
A unexpected dinner guests—-and escape 
the well-known icy stare. His wife will 
merely have to take the necessary number 
of Maxson “Sky Plates” out of the refrig- 
erator, slip them into racks in her stainless- 
steel, electrically operated 
Whirlwind oven, and set the 
table. In about 15 minutes 
everything will be ready. Each 
plate holds an individual din- 
ner—meat and two vegetables 
in separate compartments 
that has been partly cooked 
and quick-frozen. The trick in 
thawing and finishing the cook- 
ing of the food is in the way 
the heat is applied and the veg- 
etables are protected from be- 
ing dried out by the circulation 
of hot air set up by a fan in 
the oven 

Sky Plates and oven were 
originated by William L. Max- 
‘ngineer and manufac- 
turer of multiple machine-gun 


son, 
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mounts (P.S.M., May '44, p. 84) and auto- 
matic navigation equipment. Sky Plates are 
now served aboard Naval Air Transport 
planes, and will appear in stores after the 
war. Gas, kerosene, and gasoline ovens will 
be built for large- (Continued on page 211) 


Dinner is served, cooked just right. Used plate is discarded. 





Portable Rack 
Fires Roekets 


N EIGHT-TUBE, stationary rocket 
launcher that shoots out 4.5-inch- 

ers 4,400 yards has been added to 
American armament in the field. A 
development of the infantryman’s sin- 
gle-tube launcher (P.S.M., Nov. 1944, 


p. 79), this new weapon, which is fired 
electrically, is easily transported and 
quickly set up by artillerymen moving 
against the enemy on the heels of the 


infantry. Looking not a little like a 
section of a pipe organ, the launcher dis- 
charges its missiles singly or in a bar- 
rage, to hit with the destructive force of 
howitzer shells. These photographs, 
taken in action in the European the- 
ater, were released for publication by 
the Gauge and Photographic Section, 
Ordnance Research and Development 
Center, Aberdeen Proving Ground, 
Aberdeen, Md. 


This sight aims eight-tube 


it. 


A simple clamping de- 
vice holds each rock- 
et in its tube (above). 
Note that the tube on 
the left end is loaded. 


Here is some of the 
equipment used with 
the new launcher. The 
4.5-inch rocket is 30 to 
36 inches long, has a 
105-mm. war head, and 
weighs over 35 pounds. 
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U-BOAT LUNG 
was intended to 
help Nazi subs to 
recharge batteries 
without surfac- 
ing. The picture 
at left shows 
probable arrange- 
ment, which con- 
sists of telescopic 
air intake and ex- 
haust pipes. 
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DECOY SUBMARINE AND PERISCOPE MINE were de- 
veloped by Germans to fool Allied ships. The dummy sub, 
towed by an undersea boat a half mile away, both looked 
ind sounded real, for the superstructure was an exact re- 
production of a U-boat'’s and the underwater portion car- 
ried a sound-effects machine for further deception. The 
mine (right) with a dummy periscope was supposed to 
decoy Allied vessels into ramming it. 


A PERISCOPE attach- 
ment on the German 
machine gun at the left 
made it possible for a 
Nazi gunner to aim the 
piece without exposing 
his head to enemy fire. 
Two mirrors, one above 
the trigger and the 
other at the top of the 
attachment, give a 
sight along the barrel 
of the gun. The device 
was used with two sizes 
of machine guns. 





Sowe Pe D AY 

aos ED MAY 

HELP). TANK ALSO 
AS 


SERVES 
EMERGENCY FLOAT 








FOLDING HELICOPTERS of 
light-weight alloy were carried 
by some subs for long-distance 
observation. According to some 
reports, these captive craft 
could rise as high as 1,000 feet 
when towed like kites and as- 
sisted by the U-boats’ motion. 
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HIGH-E XPLOSIVE 
WAR HEAD 


JAPANESE ROCKET SHELL, presumably 
modeled after a German design, has been 
used in the Philippines in small numbers. 
It has a caliber of 447 millimeters (about 
17 inches), and weighs approximately a ton. 


NIP MORTAR is 75.37 inches long and weighs 770 pounds. 
From fixed emplacements, it fires a shell weighing 561, 
pounds without the propellent and fuse. Maximum range 


is 2,187 yards, and the bursting radius of its ammunition is ® 
anywhere from 65 to 165 feet. Below, a U. S. Army ser- 
geant shows how the mortar is aimed from side. 
| * 
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The picture above shows artist B. G. Seiel- 
stad’s conception of the rocket’s construc- 
tion and method of launching. Many un- 
used rockets have been found, and the burst- 
ing charge appears to be picric acid. 
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‘ National Geographic Society 
“DUCK.” Forerunner of the Army's seagoing truck navigated Alaskan woters 18 
years ago with a scientific expedition. Its builder, volcanologist Thomas A. Jag- 
gar, has received a $1,000 award for his part in developing the "duck" (left). 


Who Called Them “New”? 


OME of the “new” weapons of this war aren’t so new, after all. 
The “duck” amphibious truck, for instance, is the direct descendant 

of the Sea Turtle, a strange vehicle built 18 years ago and used by 
a National Geographic Society expedition among the volcanoes of 
Alaska. 

Designed by Dr. Thomas A. Jaggar, famous volcanologist and 
leader of the expedition, the Sea Turtle was a 16-foot boat built 
onto a Ford chassis. When it went into the water, steel paddle wheels 
were put on the rear axles. These kicked the boat along, while the 
disk front wheels served as rudders. 

Another not-so-new weapon was the “beetle” robot tank tried out 
by the Nazis in Italy. Away back in 1918, Elmer E. Wickersham, now 
of the Caterpillar Tractor Co., built a “land torpedg” powered and 
controlled through a trailing electric cable. The Armistice came along 
before its military usefulness could be proved. 


“BEETLE.” The “land torpedo" below 
and at left was invented by an American 
in World War I. Inset shows Nazi version 
of the idea, used unsuccessfully in Italy. 
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MODELS TEACH SEAMANSHIP at the 
U. S. Maritime Service Training Station, 
Sheepshead Bay, N. Y. Pivoting on a 
platform marked off in the 32 points of 
relative bearing, the miniature whale- 
boat below comes about as its sails are 
trimmed to an artificial breeze. 


READY TO FLY, the M-22 Locust airborne 
tank below is being slung underneath a 
Douglas C-54 Skymaster transport. With 
its turret removed, the tank is lifted by 
hydraulic jacks and snapped to a rack. 
Loading takes only six minutes. 
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B-29'S INSTRUMENT PANEL. This impres- 
sive collection of dials and controls is the en- 
gineer station on a Boeing Superfortress. Sit- 
ting behind the copilot and facing toward the 
rear of the plane, the flight engineer keeps the 
power plant and other mechanical features of 
the plane working properly, leaving the men in 
the nose free to concentrate on flying tech- 
nique and combat strategy. 
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THE NEW THUNDERBOLT P-47N, devel- 
oped by Republic Aviation and the Air 
Technical Service Command, has a combat 
range of over 1,000 miles and speed above 
450 m.p.h. Added range was obtained by re- 
designing the wing section, increasing the 
span by 18 inches, and adding 22 square 
feet of area. Eight new fuel tanks were 
added. The new Thunderbolt carries 10 five- 
inch rockets (see photo), eight .50 caliber 
machine guns, and two 500-pound bombs. 


A CONTROLLABLE WING takes the place 
of ailerons, rudder, and stabilizer in an ex- 
perimental light plane designed by George 
Spratt for the Stout Research Division of 
Consolidated Vultee Aircraft Corp. Test 
flights were made recently near Kitty 
Hawk, N. C., where Spratt’s father, Dr. 
George A. Spratt, collaborated with the 
Wright brothers in developing their plane. 
The designer has logged over 100 hours of 
flying time with this new wing, although he 
cannot fly a conventional plane, 


IT’S CLOSE QUARTERS, but this new plan 
for carrying men and supplies in wing tanks 
turns the already versatile P-38 Lockheed 
Lightning into a transport. Specially de- 
signed tanks with transparent noses, car- 
ried under the wings like auxiliary fuel 
containers, enable a P-38 to transport 10 
men or an equivalent amount of supplies, so 
that fighters can move into a newly cap- 
tured base with their own ground crews 
and equipment. (P.S.M., April '45, p. 82.) 
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FORMATION STICK. Flying a big four- 
motored bomber in tight formation for long 
distances is said to be as easy as riding a bi- 
cycle, thanks to a new control device devel- 
oped by the Air Technical Service Com- 
mand and the Minneapolis-Honeywell Reg- 
ulator Co. 

Installed in the pilot’s and copilot’s com- 
partments, the “formation stick” consists of 
a pedestal bearing a control box, an arm 
rest, and a pistol-grip “stick.’’ Used in the 
same manner as the “joy stick” of a small 
plane, it employs electronic amplification to 
work the plane’s controls through the same 
servomotors that obey the automatic pilot 
on bombing runs. 

First installed on B-24 Liberators, the 
“formation stick’”’ will be used on other four- 
motored bombers, including the B-29 Super- 
fortress, to reduce pilot fatigue. 
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‘“‘THE RUNT” traing 
ground-crew men for C-54 
Skymaster transports in 
the Army’s service school 
at the Douglas Santa Mon- 
ica, Calif., plant. The 
earthbound mockup is a 
hybrid—a full-scale C-54 
forward section with the 
outboard wing section of 
an A-20 and four midget 
engines of farm-pump cal- 
iber. Operation of the en- 
gines is recorded on the 
instrument panel as if they 
were 1,350-hp. Skymaster 
power units. 
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They Learn 
About Jets 
from Her 


Men who will fly and fight the 
Shooting Star go to school in 
our first jet job, the P-59. 


By HAL BORLAND 


MERICAN jet-fighter pilots, who soon 
A will be taking the new P-80 Shooting 
Star into action, learned their stuff in the 
P-59 Airacomet, the Army’s twin-engine 
jet fighter-trainer. For months tests have 
been run, tactics developed, and pilots 
checked out on the P-59. It has been the 
primary test ship for our present jet pro- 
gram, and lessons are still being learned 
from it, both on the ground and in the air. 

On the ground, it’s not a particularly im- 
pressive plane. Unusual, yes, for it looks a 
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bit like a Kingcobra’s fuselage with mid 
wings and no prop and unusually stubby 
landing gear. Seen from the front, it seems 
to goggle at you from two vacant, close-set 
eyes, the intake ports for the engine nacelles, 
which are faired into the fuselage just un- 
der the wings. In side view, it has a sway- 
back appearance, for its tail rides high to 
clear the blast from the engines. 

Then the starters whirr and the engines 
spit flame, a few seconds of orange fire that 
roars away into a shimmer of blue heat. 
Dust whips up 75 or 100 feet back of the 
plane. Brakes are released and the ship 
lumbers away, turns awkwardly down the 
runway. She quickly gathers speed, lifts, 
and is airborne. Up she goes, at an aston- 
ishing angle of climb. Suddenly you realize 
that there goes the jet ship, an airplane 
without a propeller, without a piston, with- 
out anything like the engine you always 
considered necessary to take a plane into 
the air and keep it there. This ship has 
“squirted” itself into the air with a couple 
of outsize oil stoves and a pair of whistling 
fans. In fact, its most noticeable noise is 
the tinny whistle you associate with the 
sudden acceleration of a big electric fan. 
And when it really gets going you don’t 
hear even that sound until the ship is past 
you. Then you hear that strange rumbling 
roar peculiar to the jet ships, the growl of 
violently disturbed air that sounds like a 
freight train between two high hills. 

The ship climbs swiftly, levels off, gathers 
speed. The pilot puts it through maneuvers, 
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EXIT PORTS of the 
two jet engines snug- 
gle close to the trim 
fuselage. This ar- 
rangement gives ex- 
ceptionally good per- 
formance on only one 
engine. Note slight 
dihedral of the wing. 


AIR INTAKES cre 
seen in the nose view 
below. Engines sit so 
near the ground that 
mechanics use ga- 
rage “creepers” for 
servicing. Nose land- 
ing wheel retracts in- 
to plane's fuselage. 


reveals wide, square-tipped 
wings and tapering, long nose. 
This one carries auxiliary tanks. 


@ IN THE AIR, the Airacomet 


just to show you its paces. 
No doubt about it, the 
Airacomet handles with 
remarkable ease at con- 
ventional speeds. Then he 
goes on up, where the air 
starts to thin out, and he 
begins to open her up. She 
looks like a gnat up there, 
a silvery gnat in a great 
hurry. She streaks for the 
far horizon, and you real- 
ize that the talk about jet- 
plane speed is more than 
talk. 

Then she comes back, in 
a wide sweep over the 
field, losing altitude very 
slowly. One sweep, and 
another, and still she is 
gliding in; and then she 
comes leisurely down 
toward the runway, kill- 
ing speed, dropping in al- 
most like a glider. Down, 
down—- still with a lot of 
lift, although she seems to 
be coming in no faster 
than a Cub plane. Then 
she is in. She sort of 
hunches down, sets her 
wheels on the ground, 
quivers a little, and rolls 
down the runway to a stop. 

Technically speaking, 
the P-59 is a mid-wing 
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CLIMB is one of the strong points of the jet plane. A pilot 
says: “It can outclimb anything else I've ever seen." With its 


speed and high ceiling 


this gives it the edge over propeller- 


driven fighters. The sway-back look noticeable in this picture 
s due to the fact that the tail surfaces are placed high so 
that they will escape the searing blast from the iet engines. 


monoplane with a span about three feet less 
than that of a P-38. As it comes off the as- 
sembly line, the P-59 weighs about five tons. 
It has a tricycle landing gear with wing 
exceptionally far apart. Landing 
gear is fully retractable. It is a single-place 
ship with conventional-type controls. Horse- 
power of its twin jet engines is undisclosed, 
but the somewhat larger engine in the 
single-jet P-80 is said to develop around 
1,000 horsepower. Top speed also is undis- 
closed, but both German and British jet 
ships are known to be able to top 500 miles 
in hour. Officially, the P-59 has “over 400 
m.p.h.” Its speed and efficiency increase 
with altitude, and its ceiling is officially 
listed as over 40,000 feet. Pilot’s compart- 
ment is pressurized, but the pilot uses oxy- 
gen even at the usual levels for the simple 
reason that the oxygen in the cabin’s air is 
soon exhausted 

Mechanics fall in love with the ship. The 
engines are unbelievably simple, having only 
two moving parts, the impeller or com- 
pressor, and the turbine which drives it, 
both attached to the g6ame shaft. All told, 
the jet engine has only about one tenth as 
many parts as the conventional reciprocat- 
ing engine. A whole engine can be removed 
from the P-59 in just a bit over half an 
hour, and the mechs say they can remove 
and replace both engines in a short day. 
Further, they don't need a mech stand to 
work on these engines. Actually, they use a 
garage mechanic’s “creeper” for a good 
deal of the work, because the engines are 
so low the mechanics work flat on their 
backs a good deal of the time 

The jet engines will operate on almost 
any inflammable hydrocarbon, but kerosene 


wheels 
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engine has only two 


has been used and found most satisfactory 
in most of the test and tactical work done 
at the Air Forces Tactical Center in Florida. 
Pilots and engineers say, however, that they 
can run the ship on anything from hair 
tonic to brandy. 

Pilots have many kind words for this 
ship. “It handles as easy as a glider,” one 
pilot says—-adding, “at average speeds.” 
Actually, at the speed of a conventional 
plane it seems to handle with exceptional 
ease, and the boys say it takes them back to 
“stick-and-rudder days."" Complete lack of 
torque contributes to its easy performance. 
Other factors are low wing loading and lack 
of propeller drag. It has such a flat glide 
that some of the pilots will tell you it coasts 
three times as far as the ordinary pursuit 
ship. This is evident when you watch the 
ship land; it has to stall around and kill 
speed for an unusual time before it settles 
down. Most pilots overshoot their mark the 
first few times they try to land it. This is 
also caused, in part, by the short landing- 
gear struts. The jet plane sits much closer 
to the ground than propeller-type ships. 

The P-59 has unusually good stall char- 
acteristics. Pilots say it gives ample warn- 
ing, shuddering, then falling off straight 
ahead without yawing into a spin. “When 
you want to spin,” says one pilot, “she 
handles like a baby buggy. I’ve turned out 
of a five-turn spin in three quarters of a 
turn. On accelerated turns, though, you've 
got to watch your step. When you're hitting 
400 m.p.h. you reach four G’s (four times 
gravity’s pull) in a hell of a hurry. Just a 
few seconds of that and you black out, un- 
less you've got a G suit to protect you.” 

There is virtually no engine vibration in 
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SERVICING the P-59 is o cinch. Each 


moving parts. 


An engine can be removed in about 30 minutes, and it is a short day's work to take out both and install 
new ones. In this picture the engine covers have been removed. Few tools are required for maintenance. 


a jet plane. About the only noise is the Those who see the jet ship for the first 
swish and roar of air on its wings, with the time often wonder about the suction of the 
background rumble of the jet engines’ pow- engine intakes and the blast from the jet 
er exhaust. Lack of vibration greatly les- nozzles. There is a strong suction at the 
sens pilot fatigue and improves pilot ef- intake, and in the air it might conceivably 
ficiency and reaction. Again, the pilots liken gobble up a few birds. To prevent this, pro- 
the feeling to glider flying. At conventional tective screens are used. The nozzle blast 
speeds, that is, above 400 miles an hour, it’s is dangerous—as dangerous as the arc of a 
something else again. This lack of vibration whirling propeller. Anyone walking into 
raised an unusual instrument problem in_ that blast 20 feet (Continued on page 212) 
the P-59. The pilots 
had to put “rattlers” ™ ae 
on the instruments to ; 
make sure they were 
working; they didn’t 
trust them without the 
usual vibration rattle. 

The P-59 is a twin- 
jet job, but she can fly 
and land on one jet. 
“And she has plenty 
of speed on one,” the 
pilots assure you. Be- 
cause the two jets are 
snuggled close to the 
fuselage instead of 
out on the wings, the 
failure or cutout of 
one jet does not great- ' i 
ly alter the flying . ~i\_ ~ 
characteristics of the \\ 
ship. _ 
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LANDiING GEAR. Main 4 F 
landing wheels are set far ’ ra 
apart under wings. Struts 

are short. Large tail con- = A 
trol surfaces make it as : 
easy-handling as a glider. 
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EYEPRINTING. The colored part 
of the eye—the iris—is as indi- 
vidual as the fingerprint and could 
be used for identification in the 
same way, according to Dr. Reuel 
W. Bennett of the American Op- 
tical Co. The photos above and be- 
low show two distinctive patterns. 











SOAPLESS CLEANSER. A new synthetic 
skin detergent, known as pHisoderm, which 
cleanses thoroughly and more quickly than 
soap, has been developed by Dr. B. Thurber 
Guild, president of Fairchild Brothers and 
Foster. It is produced in the form of a 
thick, fluid cream which contains no soap, 
no fatty acids, no alkali, and no perfume or 
coloring matter to produce allergy. The 
cream comes in two types—regular (for 
average skin) and oily—and is active as a 
cleanser in hot or cold, soft or hard, and 
fresh or salt water. 


REVIVE “DEAD.” So- 
viet front-line doctors 
are reported to have 
succeeded in restor- 
ing life to severely 
wounded soldiers aft- 
er all outward signs 
of death had become 
evident. Air was 
forced directly into 
the lungs through a 
mask, while blood 
was injected into an 
artery near the heart. 
The work of these 
doctors, often done 
under artillery fire, 
was directed by Dr. 
V. A. Negovsky and 
the All-Union Insti- 
tute of Experimental 
Medicine. 
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SHARKS KEEP AWAY from downed Army 
and Navy flyers who are furnished with a 
new repellent. A small, black cake of the 
substance, containing chemica! salts and a 
dye, is released in the water when the man- 


WOOD-PULP EXPLOSIVE. After 10 years of 
research, Western Cartridge Company has de- 
veloped a process to make smokeless powder 
out of pulp derived from the southern pine. 
The pulp seen at the right will make enough 
powder for the cartridge shown with it. 


eaters show up. The inky fluid it produces 
is so obnoxious to sharks that they give it 
a wide berth. Coloring of the water shows 
the flyer how far his zone of safety extends 
and how strong it is. 


PLANTS BITE BACK at insect pests after re- 
ceiving a treatment developed by Dr. W. E. 
Blauvelt, of the entomology department of Cor- 
nell University. A solution of sodium selenate 


is applied to the soil; taken up by the roots 


s, 


it accumulates in the sap, foliage, and buds. 
When an insect takes a bite, it dies. Not ap- 


plicable to food crops, the method has prove 
effective in protecting ornamental plants. 
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INSECT 
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How Were Healing 
the Scars of Battle 


Surgeons, engineers, and artists 


join forces to help wounded GI's 
return to civilian life as happy, 


useful members of society. 


S NEVER before in the history of Amer- 
A ican wars, wounded men are being re- 
turned to civilian life with the scars of 
battle healed—thanks to the surgeon, the 
engineer, the craftsman, the sculptor, and 
the artist. 

A quarter of a century ago, in the First 
World War, 46 out of every 100 men who re- 
ceived fractures of the limbs were perma- 
nently disabled. Today the figure is only 


10 in 100. Injuries that disfigured veterans 
of World War I for the rest of their lives, 
that made them marked men among their 
fellow human beings, today are erased en- 
tirely or mended so subtly that no one 
knows of them except the men themselves 
and their families. 

Arms made of stainless steel and cable 
replace those lost in combat. Their users 
can shave, play games, write, smoke, and 
drive automobiles. Better artificial legs per- 
mit a man to walk, dance, and field a fast 
ball on the baseball diamond. Plastic eyes, 
ears, noses, and hands defy ready detection. 
Lost jaws and cheekbones are replaced with 
bone and cartilage from other parts of the 
body. 

An engineer at a West Coast aircraft 
plant contrived a new kind of artificial arm. 
Called “Northrop Control,” it substitutes 


MODERN MOULAGE CREATES NEW FACES 


Supplementing the work of surgeons, American engineers, craftsmen, 
sculptors, and artists are pooling their talents to create lifelike 
arms, hands, ears, and noses for Gl's maimed in the war. Dr. Stanley 
D. Tylman (below, center), inventor of a plastic that has a texture 
similar to skin and a #fssuelike flexibility, looks on as Mrs. Nancy 
Hahn, famous sculptress, puts the finishing touches on an arm. 


BEFORE. Born without an ear, a: 
shown, a 17-year-old Canadian boy 
went to Dr. Tylman for treatment. 


AFTER. Here's the result. He 
now has a plastic ear, blended to 
match his skin, that looks normal. 
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STRENGTHENING HANDS AND WRISTS. 
Orthopedic specialist: of the AAF Personnel Dis- 
tribution Command at the Fort Logan (Colo.) Con- 
valescent Hospital prescribe specific programs of 
exercise on these odd contraptions (above and at 
right) to restore normal use of joints and muscles. 
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NEW ARMS 
THAT WORK. Lt. 
Henry Bass, of Ham- 
let, N.C., lost his 
two hands in a dy- 
namite explosion, but 
now makes almost 
natural movements, 
using the “Northrop 
Control." He is able 
to write, smoke, eat, 
and even: knot a tie. 


This device employs 
a flexible steel air- 
craft cable in a flex- 
ible steel housing. It 
transmits 80 percent 
of the force applied 
by opposite shoulder. 
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FOOT MUSCLES are strength- 
ened through a whole range of ex- 
ercises (left). These are designed 
to bring back the elasticity lost 
through fractures, frostbite, etc. 
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ARTIFICIAL LEG. With determi- 
nation and patience, plus expert 
medical care, many Gi's have learned 
to walk, run, and play again with the 
naturalness that goes with sound legs. 
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cower stop Beng body werght for 
ward to teow int estended Mo-e 
qo. d eg down 








for the leather thongs generally used to 
actuate the “hook” or grasping mechanism 
flexible aircraft cable in a flexible stainless- 


steel housing. A man can do more with it 
because it transmits four fifths of the force 
applied to it by the opposite shoulder. 
Thongs transmit only one fifth. 

Lighter, more easily manipulated arti- 
ficial legs made of fiber are making walking 
and running so easy for one-legged veterans 
that one of the Army Air Forces’ prize 
cases, who had despaired of ever walking 
again, now runs 70 yards in 14 seconds. 
That would be pretty good for a man with 
two good legs. 

An AAF pilot shot down over Berlin had 
to have a leg amputated. No sooner had he 
returned to the United States and been 
fitted with an artificial leg than he insisted 
on going dancing. He dances well. What is 
more, he is a candidate for a berth with a 
major-league baseball team. 

Improvements have been made in the 
steel plates and screws used to join broken 
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bones until they can knit. Springs, steel 
bars, and wire anchored to the bones of the 
head speed the recovery of men with broken 
or rebuilt jaws. 

Artificial eyes are made from a water- 
clear plastic that can be tinted to duplicate 
the appearance of the natural eye. They 
are lighter and better-looking—and they 
won't break if they are dropped accidentally. 

Plastic splints, in some instances, are re- 
placing those made of wood and metal. 
They are transparent and more sanitary. 

Much of the success in body repair is due 
to better surgery. Portions of the face that 
have been lost through gunfire are rebuilt 
with cartilage, bone, and skin from other 
parts of the body, or with stainless-steel 
plates. 

A soldier at one of the Army’s general 
hospitals, who lost the entire lower part of 
his face on the Volturno River in Italy, is 
going to be presentable again with bone 
borrowed from his ribs. The doctors used 
part of the bone in a preliminary operation 
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ANKLE EXERCISE is provid- 
ed by this device. The markings 
show the improvement made by 
a patient and encourage him. 


to reconstruct the jaw. The rest they 
“stored” under the skin in the fatty tissue 
of his abdomen. That saved the painful 
operation of reopening his chest wall. Soon 
they will take the bone out of storage and 
finish the job of reconstructing his face. 
Skin will be obtained from his arms. 

A “skin flap,” consisting of whole skin, is 
one of the commonest devices used to mend 
wounds from gunshot and shrapnel, where 
a good deal of tissue is destroyed. Living, 
healthy tissue is bound to the area and the 
flap secured to it. The portion supplying 
the skin is called the “donor” area. The 
skin is cut on three sides. The fourth side, 
left intact, insures a circulation of blood. 
The injured member is bound to the area 
and the flap secured 
to it. 

In a few weeks the 
fourth side is cut and 
the graft completed. 

The ‘‘donor’’ area 
meantime is growing 
new skin. 

Sometimes ‘“‘split 
skin,’’ the extreme 
outer layer, is re- 
moved entirely from 


SPORTS competition is 
strong among our war vet- 
erans, even when they have 
lost arms and legs. These 
fellows surprise themselves 
and onlookers with their 
agility. They play as hard 
and have as much fun as 
boys on a corner lot. Some 
of them expect to go back 
into professional sports. 
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PICKING UP MARBLES with the toes strengthens the muscles 
and ligaments that work the joints of the foot. This and other simple 
exercises are putting our wounded back on their feet. Patients who 
might have been crippled for life have made remarkable recoveries. 


a “donor” area and laid on the injured por- 
tion. The body will replace “split skin” in a 
couple of weeks, but it takes months to 
regrow whole skin. 

Noses are rebuilt by shaping a tubular 
“flap” with skin from a patient’s arm. 
When the flap is cut free, cartilage from 
the chest is used to form a bridge. Then 
canals are cut to form nostrils. 

Even eyelids can be rebuilt by the skin- 
flap method. Ears are rebuilt or replaced 
with cartilage and with skin from immedi- 
ately behind the ear. 

In the rebuilding and shape-restoring 
processes, artists and sculptors are called 
in to enable a soldier to resume his place in 
society with confidence. With crayon and 








plaster they supply the doctor with a pat- 
tern of what the patient should look like 
when the job is done. Often they sketch in 
the operating room while the surgery is 
going on. 

A piece of transplanted skin may differ 
in color from that surrounding it. Then 
the tattooist steps in to give it the proper 
“pigmentation.” 

Lifelike and durable members of the body 
can be built out of plastic substances when 
it is impossible to use natural ones. Noses, 
ears, fingertips, and even whole hands are 
being .made for the maimed. One of the 
leaders in this field of reconstruction is Dr. 
Stanley D. Tylman, a University of Illinois 
Dental College professor. A plastic he has 
developed has a texture similar to that of 
skin, a tissuelike flexibility, and a lifelike 
translucency. It can be colored permanently 
to blend with the coloring of the individual. 

What is developing into a new philosophy 
of convalescence—-based on the conviction 
that the spirit of the man has most to do 
with the mending of the body—is an integral 
part of the rehabilitation system. In scores 
of hospitals and rest camps soldiers and 
sailors are being told in dozens of subtle 
ways, first, that they are going to get well; 
second, that they are going to become use- 
ful members of peacetime society. 

Convalescence starts “the moment a man 
loses his temperature.” He is encouraged 


to play golf, go horseback riding, boating, 


and bicycling. There is a purpose behind 
that. A man is inclined to “favor” an in- 
jured muscle. A muscle that isn’t used will 
atrophy, or waste away. 

The Army discovered that little pianos 
could be made out of scrap material. Since 
piano playing exercises the muscles of in- 
jured hands, the construction of miniature 
pianos—some of the parts, such as wire, 
came from damaged airplanes—became a 





SPEECH 
ments and enuncia- 
tion defects caused 
by head injuries and 
various other wounds 
are being corrected 
in Army and Navy 
hospitals by use of 
the Mirrophone. This 
device records a pa- 
tient's voice on a 
magnetic tape, then 
plays it back to him. 
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number one project for the rehabilitation 
camps. 

A soldier with a bad arm was put to dig- 
ging post holes against his will. It hurt to 
use that arm. Gradually the doctors nudged 
him into it. The arm began to return to 
condition so rapidly that when the soldier 
got through with his post holes he asked if 
he couldn't chop down an acre of trees to 
clear some land for farming. He did. When 
he finished, the arm was almost as good 
as new. 

Soldiers on the mend can enter classes in 
any one of 800 subjects they want to learn 
to fit them for earning their living when 
they are discharged. Whole machine shops, 
shops in canvas craft and other pursuits, 
are built in the rehabilitation centers. A 
by-product of all this is ocoupation of a 
man’s time so he won't keep worrying 
about himself. 

The system pays off in self-confidence 
and in the confidence of the service man in 
his country. One soldier in a rehabilitation 
camp disappeared one night and turned up 
the next day with his baby, which his wife 
had deserted. He was confident that the 
Army would take care of the child. It did, 
too. , 
The blind are being taught trades. Two 
sightless soldiers, sent to a manufacturing 
plant on an experimental basis, did so well 
in competition with other workers that the 
management asked for more blind men. In- 
dustry, it argued, has its part to play in 
occupational rehabilitation. 

The incidence of the wounds on different 
parts of the body in this war is about the 
same as in other wars. More than 70 per- 
cent of them are in the arms and legs. 
About 10 percent involve the head, face, 
and neck, and about 18 percent the trunk 
of the body. The figures correspond rough- 
ly to the amount (Continued on page 236) 
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OCCUPATIONAL THERAPY REBUILDS MORALE AND HEALTH OF WOUNDED 


Manual training aids are employed in many of the 800 subjects taught in War and Navy Department reha- 
bilitation hospitals. The soldier at the left is operating a bicycle jig saw to exercise his knees. The bed pa- 
tient, injured in both arm and leg, strengthens his shoulder, elbow, and fingers by knotting a colorful belt. 
Approximately 75 percent of the men wounded in battle become so skilled in operating the various devices 
used to remedy injured nerves, paralyzed muscles, and other disabilities, that they are able to teach buddies. 


SPECIAL TOOLS ENABLE THE BLIND TO WORK IN GARDENS 


The blind can now plant, cultivate, and harvest their own gar- "gay 
dens without assistance, by means of tools designed by Hugh : 
Findlay, professor of landscape architecture at Columbia Uni- 

versity. With taut wires to mark the rows and guide the im- 
plements, blind gardeners are able to hoe, rake, plant, weed, 

and spade sizable plots of flowers or vegetables. The weeder 

below has a steel bar attachment that can be adjusted, per- 

mitting the implement to loosen the soil close to the plants 

or out toward the middle of the row. A light rake, a hoe, and 

a weed cutter are also made with fittings that hook to the wire. 
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The tool, attached to the guide 
wire, cannot go off course, and 
blind gardener also is guided 
mano the wire as he moves along. 
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The Army's Fortbuster was tested on this copy of a Nazi pill- 
box. The concrete walls and roof, reinforced by steel rods, 
could withstand the impact of a locomotive going 100 m.p.h. 


Fortbuster 


LITTLE fuse—no bigger than a hen’s egg— 

crumbled the concrete of the German West 
Wall and the Siegfried Line, and will do smashing 
duty wherever there is tough concrete or similar re- 
sistance on the road to Tokyo. It’s the Army’s Fort- 
buster. 

Designed and developed at Aberdeen Proving 
Ground, Maryland, the device can turn an ordinary 
shell into a missile capable of blasting its way 
through concrete thicker than the height of a man. 
Screwed into the nose of any standard shell (75-mm. 
to 240-mm.) except the 120-mm., the fuse keeps the 
shell from collapsing upon impact and drills a path 
through for the explosive-filled casing to follow, ex- 
plode, and demolish the concrete. 

Ordnance engineers built replicas of German pill- 
boxes that were stronger than the specifications sent 
in by our agents in Europe. Their concrete walls, 
reinforced by crisscrossed steel rods, had a compres- 
sive strength of almost 7,000 pounds per square inch. 
The Fortbuster reduced them to heaps of rubble. 


This egg-size fuse—screwed directly into 
the nose of any artillery shell from a 75- 
mm. to a 240-mm., except the 120-mm.— 
drives a shell through massive concrete 
walls to explode inside of a fortification. 


A heap of rubble and twisted steel is all 
that is left of the neat pillbox shown at 
top of the page after it got the Fortbuster 
treatment. Thw little fuse, designed to 
crumble German pillboxes, is now helping 
to smash resistance on the road to Tokyo. 
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This apron of a 4 poner wrt Na suit” was y e 

pierced by @ shel ogment bul the fers om = Wh at’s the 
Score on 

Flak Armor? 


HE steel-and-canvas “flak jackets” 

(P.S.M., Mar. ‘44, p. 54) that protect 
our bomber crewmen from enemy bullets 
and shell fragments have caused a reduc- 
tion of 58 percent in the number of men 
wounded and have reduced the number of 
wounds sustained by 60 percent. These 
figures are based on a study made by Brig. 
Gen. Malcolm C. Grow, USA, and Lt. Col. 
Robert E. Lyons, MC, pioneers in the de- 
velopment of body armor for combat flyers. 
A .303 machine-gun bullet, fired from close up dur- The investigators also report that the steel 
ing a head-on attack by enemy fighters, wentthrough protection has boosted the morale of air 
this flak vest. The wearer was killed. The armor combat crewmen since it was introduced 
protects against such bullets down to a range of as regular flight equipment in November 
650 yards. A piece of flak ripped through four plates 1943. 
of the steel apron below, but only bruised the flyer. A study of the location of wounds sus- 
tained indicates a reduction of 14 percent 
in wounds of the head and neck, 58 percent 
in wounds of the thorax, and 36 percent in 
wounds of the abdomen. A comparison of 
the number of flyers struck while wearing 
armor with those struck while not wearing 
the protection shows a reduction of fatality 
of thoracic wounds from 36 to eight per- 
cent, and of abdominal wounds from 39 to 
seven percent. Body armor, it was found, 
prevents approximately 74 percent of 
wounds in all covered areas. 

The jackets and aprons, made of man- 
ganese steel plates one millimeter thick, re- 
sist low-velocity missiles and also .303 
machine-gun bullets down to a range of 
650 yards. 
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P-38 LIGHTNING FIGHTER. One of our oldest basic 
fighter designs, this Lockheed killer is still spreading destruc- 
tion among our enemies. Like the Nazis before them, the Japs 
have learned to dread attacks by the deadly “fork-tailed devil.” 
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BORING THROUGH HARDENED STEEL is now done 
with a triangular-shaped drill provided with chip-clear- 
ance grooves at its point. No annealing is necessary 
with the Hardsteel drill, for it works on the principle 
of annealing the work beneath the drill point by fric- 
tional heat, then wiping out the softened chips. The 
hole itself has a burnished surface. No special tools or 
fixtures are required. Manufacturer is the Black Drill 
Co., Cleveland, Ohio. 











STORAGE-BATTERY WELDER, made 
by the Progressive Welder Co., Detroit, 
Mich., may be used on any kind of 
material capable of being resistance- 
welded, including aluminum, brass, 
stainless steel, and alloy and carbon 
steels. The picture (left) shows a port- 
able battery welder that in 20 hours 
made 29,000 spot welds on two \-in. 
sections of structural steel. This 
welder needs only 12 battery cells, kept 
at peak by a charger operating auto- 
matically from a 220-volt AC line. 
Over-all cost of battery welders is said 
to be lower than for other types, and 
little maintenance is required. 


RIVET REMOVER uses a conventional rivet gun 
and a new type of bucking bar. Shown below is the 
combination at work. Blows from the gun are 
applied to the manufactured rivet head while the 
bucking bar pulls at the driven head. The device was 
developed by H. D. Rocheville, foreman for Con- 
solidated Vultee. 
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Holds and How to Break Them 


OU may be held up bya thug. Whenthat makes a surprise attack. It’s science and 
happens, you will be glad you studied quick thinking pitted against brute force, 
these pictures. They show how you can out- and the advantage is likely to be with the 
smart and often overcome a bruiser who little fellow who knows how to meet attack. 





STRANGLE HOLD. 1. A vise- 2. Clasp your hands and bend for- 3. The expanding wedge 
like grip on your throat, with ward quickly, then very suddenly thrust formed by your arms breaks 
thumbs against your jugular the folded hands upward between your the assailant's strangle hold, 
vein, can be broken if you... asscilant’s arms and spread your own. and you are ready for him. 





BEAR HUG. 1. Attack is met 2. Sockol As 
by similar but rougher tactics. double fist, you clip the big palooka on 
Put one foot back, drop whatever the end of his underslung jaw. Bend the 
you're carrying, fold hands, and... knees, and straighten them as you hit. 


you bring up your 3. Then, before he = over 


the chin wallop, clinch an arm 
cround his back and jab 
your free hand under his nose. 





MUGGING. 1. This is a strangle 2. Turn your head to relieve throat 
hold from behind. Mugger hooks pressure, move right, grab attacker's 
his right arm over your throat, right sleeve at elbow, place left foot 
and locks it with his left hand. back of his right one; lean forward... 


3. Having yanked the mug- 
ger to your left hip, throw 
him for a loss by tilting your 
body and puiling his sleeve. 
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AR ON FIRE 


ARMY AND NAVY SET AN EXAMPLE FOR THE HOME FRONT WITH NEW 
METHODS AND MATERIALS FOR PROTECTING LIVES AND PROPERTY 


By DEVON FRANCIS 


HE Army and the Navy have discovered 

the means of keeping tens of millions of 
dollars’ worth of military equipment from 
going up in the smoke of wartime fires. On 
war fronts from Fairbanks to Accra and 
from Kwajalein to Chengtu, flames are be- 
ing quenched almost as they start. 

The aircraft carriers Lexington and Wasp 
probably could have been saved from the 
fire that destroyed them if the Navy’s ships 
had been equipped in 1942 as they are 
equipped now. 

No longer is an airplane crew considered 
as good as lost if the plane comes in wrapped 
in flames. Men are being gotten out of 
burning planes in a few seconds. 

A large part of the reason for all this is 
that the armed services have found out how 
to use water. 

For thousands of years the most plentiful 
liquid on earth has been used to kill fire. Only 
in the last decade have fire fighters dis- 
covered what water really can do. Only since 
the war began have the techniques of using 
water been perfected. 

Two things so simple that their principles 
can be demonstrated in your own household 
are opening up a whole new world of applica- 
tions in fire fighting. 

One is water fog. The other is foam. The 
basic ingredient of each is plain water, and 
it can be salt water or fresh water. 

Alone, fog and foam won't put out all fires, 
but they will go a long way toward it. In 
combination with inert gases they can bring 


to a new low the frequency with which the 
hysterical shriek of the fire engine is heard 
on the streets of American cities. 

Water fog is mechanically the same thing 


_ that squirts from your bathroom atomizer. 


Actually, it is an extremely fine spray, much 
finer than the spray you get from your 
garden hose. 

Foam is substantially the same thing that 
a housewife makes when she whips cream. 
Soybeans, fish scales, and iron salts play a 
part in its manufacture. 

The third of the principal fire-fighting sub- 
stances is carbon dioxide, the same thing 
that makes bubbles come out of your soft 
drink at the soda fountain, the same thing 
that you exhale when you breathe. 

It is not our intention here to detract from 
the credit that must go to carbon dioxide as 
an extinguishing agent. A good fire fighter 
for many years, it remains indispensable. 
It is used often where fog and foam cannot 
be. Fog and foam, and their applications, 
are newer. 

Of the three things, fog has become the 
favorite of the military fire-fighting crews. 
Finding the reason why leads into the ques- 
tion of what fire is. 

Burning occurs when there is a rapid 
oxidation of any combustible material. 
Most substances under prolonged exposure 
to the air will oxidize to some degree. That 
is, they will unite with oxygen. Iron is a 
common example. That red stuff on a bar 
of iron exposed to the elements is iron 
oxide. Immersed in pure oxygen and ig- 
nited, iron will burn with a flame, much 


THE ANATOMY OF FIRE 


‘ Fuel is the first ingredi- 
ent needed to make fire. 
Wood, textiles, and flam- 
mable liquids ore fuels. 


Then the vapors combine The flame generates more 
with the oxygen in the at- vapors from the fuel, and 
mosphere, the third fac- the fire continues until 
tor, and flame is created. one factor is eliminated. 


A heat generator, artifi- 
cial or natural, warms up 
the fuel to its ignition 
point, driving off vapors. 


HOT ENOUGH TO HEAT 
FUEL TO KINDLING 
TEMPERATURE 
+ 
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The armed services in the last few years have devised and adopted many improved methods of combatting ' 
fires that far outstrip home-front efforts. The Navy's record for putting out airplane fires on the decks 
of its carriers and for smothering flames touched off by enemy bombs and torpedoes is o shining example. 


HOW TO PUT OUT A FIRE -_ 


There are four ways to extinguish The second way is by cooling, and one of A third method is by smother- 
a fire. One is by removing the fuel. the best agents is water. This cools the ing. Without sufficient oxygen, 
An example is seen below. This fuel below its ignition point faster than combustion cannot take place, 
method usually is not practical. the flames can heat it, quenching the fire. and shutting it out kills fire. 
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as wood will. That is rapid, as against 
gradual, oxidation. 

All a combustible substance needs in 
order to burn is ignition temperature 
and the presence of oxygen. Even your 
skin must have its temperature raised 
before it will scorch. Hold an ice cube 
between your thumb and forefinger for 
ten seconds and you can pick up the 
lighted end of a cigarette without 
damage 

Everything burnable has an ignition 
temperature. That for ordinary gaso- 
line, for instance, is 495 degrees Fah- 
renheit. That for linseed oil is 650 de 
grees. Once the burning has started 
it will go on until the substance is con 
sumed or one of four other conditions is 
brought about. 

Most fire fighting is based on either 
cooling the burning material below the 

». ignition temperatures, or robbing it of 
seaplet pe, ey apf detenie ns ag dae raphe: Poa g 8 oxygen, or both. There are two other 
ways of putting out a fire-—removing 


flame. This is demonstrated by a technician for the 
Underwriters’ Laboratories, Inc., who uses a knife to cut the fuel, and separating the flame from 
the burning material. 


the flame of alcohol burning in a can. Another way is to 
use the force of air, as in blowing out a match. The flame Water fog has become so valuable 





is blown away so that it cannot form combustible vapors. in quenching fires because water will 


FOAM EXTINGUISHES A FIRE 


The armed services perfected This fire-smothering agent is created 

the use of foam in quenching mechanically in a special nozzle by 

fire. This medium, which is a combining water under pressure with a 

mass of gas bubbles, or air binding substance. One stabilizer, 

bubbles stabilized by vege- made by the National Foam System, 

table or animal protein, is has a soybean bose, and a five-gallon 

completely harmless. Itcould can of it produces 500 to 600 gallons 

even be eaten without harm. of foam. A chemical foam may be 
made by generating carbon dioxide 
gas. However, the equipment needed 

Foam ts tough end steble, is too cumbersome for use aboard ships. 

too, although it is 94 percent me 

water. In fact, it is of such ; — 

@ consistency that it can be 

picked up by the handful, and 

shrinkage is only about 10 

percent in 15 minutes. Heat 

even toughens some foam. 





absorb heat much more readily-—that is, it will 
lower the temperature of whatever is burning 
when it is broken up into droplets. 

Water will absorb heat four times faster than 
air. Scientists know exactly how much heat it 
takes to convert water into steam. If you have 
a pound of water in your teakettle on the stove 
at room temperature, you have to apply 1,010 
pieces of heat measured in what is known as 
“British thermal units” to burn the kettle dry. 
Forty B.T.U. will raise the temperature of the 
water to the boiling point but the change from 
liquid to steam requires 970 B.T.U. 

That accounts for water’s tremendous cooling 
effect 

The use of water fog permits the only depar- 
ture from the rule, DON’T PUT WATER ON 
BURNING GASOLINE. Ordinarily, water only 
spreads a gasoline fire. Water is heavier than 
gasoline, and the burning fuel floats around on it, 
igniting other substances. 

But that doesn’t happen with fog. Fog is 
converted into steam as fast as it hits the flames. 
Under ordinary conditions that will put out the 
fire or so lower the gasoline’s temperature that 
foam or carbon dioxide gas will quench it. 

Foam, which is 94 percent water, is little more 
than fog turned inside out. Fog is water drop- 


BY SMOTHERING IT 


For best results in killing o fire with foam, as shown in 
the pictures at the right, a blanket is built up by direct- 
ing the stream at a vertical base near the fire. This 
blanket forms a wedging effect and rolls on like an ex- 
panding lava, sealing out oxygen—fire's breath of life— 
while it seals in the gases to prevent their reignition. 


Foam sprayed on a wall will insulate and keep fire from 
spreading. Used os a dike, it will stop running fires. 
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lets surrounded by air. Foam is a mass of 
air or gas bubbles, each one surrounded by 
a film of liquid. Six percent of that liquid 
is a “stabilizer,”” something to make the 
film tough enough to resist heat. 

That is the second difference between fog 
and foam. Fog absorbs heat. Foam smoth- 
ers whatever is burning. 

Foam can be used alone on fires—-espe- 
cially petroleum-product fires—or it can be 
used with either fog or carbon dioxide, or 
both. Some bad shipboard fires have been 
put out by foam in heavy engagements in 
the Pacific. In one, a battleship’s crew 
quenched a dozen bad fires in the course of 
an hour and saved the ship. 

Foam cam be made so tough that it will 
stand up under the heat of a blowtorch. 
Foam can be so constructed, in fact, that the 
heat from a fire will only tend to make its 
film tougher. 

The related histories of fog and foam are 
associated intimately with the problem of 
wartime fire fighting in the armed services. 

A study of wartime fire—especially that 
nightmare of the sailor, fire at sea—began 


in the United States before we got into the 
war. Disturbing reports reached the Navy 
Department about the damage caused on 
combatant ships by fires touched off by 
bombs and torpedoes. 

Then came Pearl Harbor. Jap bombs and 
torpedoes made a pyre of the Pacific Fleet's 
anchorage. ; 

At that time a burly, 225-pound former 
battalion chief of the New York City Fire 
Department was in Navy uniform—com- 
manding, of all things, a mine sweeper. 
Comdr. Harold J. Burke had entered the 
service the year before. He was an experi- 
menter. And he believed in water fog and 
mechanical foam. 

He knew that sheer human inertia had 
discouraged a wider adoption of water fog 
by municipal fire departments before the 
war. The Navy used neither fog nor me- 
chanical foam. Fog was used sparingly 
everywhere, notwithstanding the fact that 
fire-insurance companies for years had 
rated fog’s first cousin, the automatic 
sprinkler used in industrial plants, as 96 
percent effective. (Continued on page 107) 


FOG KILLS FIRE BY COOLING 


Spurred by the wartime emergency, new discoveries in the war on fire hove been made in the use of water 


fog—atomizing of water in recently-improved nozzles. Fog is very effective on burning liquids. It robs the 
flames of heat, cools the liquid surface, retards the release of flammable vapors, and stops combustion. 





CRASH FIRES at air bases are being whipped by carbon dioxide in mass application, supplemented 
by mechanical foam. This combination is effective where large amounts of gasoline have spilled from 
ruptured fuel tanks and cover much of the plane itselfas well as a large ground area. The COz, released 
at 0° F., provides a slight cooling effect; the blanket of foam smothers the blaze, prevents reignition. 


Speed is the key in attacking crash fires, so that at- 
tempts to rescue personnel can be started at once. 
Water spray is kept on fuselage to keep the interior 
cool, while path of foam enables rescue team to work. 


ae 


Foam, fog, and spray are combined to extinguish 
the last of the fire. Fire fighters, knee-deep in 
foam, pierce the plane's fuselage with the 
javelin-type nozzle to flood interior with COs. 
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MODERN EQUIPMENT FIGHTS HOME-FRONT FIRES ; 
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AERIAL LADDERS 
ond a full complement of 
ground ladders feature 
the new fire-fighting trucks 
at home. Other modern 
equipment includes a lad- 
der pipe for use at the 
end of an extended aerial 
ladder, an outrigger jock, 
and deluge guns to make 
large streams of water 


FIRE TRUCKS of the latest de- 
sign have a short wheelbase and 
are easily maneuvered. Also, no 
tillerman is needed for rear wheels. 


OUTRIGGER JACK swings 
out from side of truck to act as 
a stabilizer and to distribute the 
load when aerial ladder is used. 


ALL-STEEL aerial ladder 
is raised, controlled, and 
lowered hydraulically from 
the main control platforr 
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“SMOKE SLEUTH” DETECTS SHIP FIRE, FIGHTS IT WITH CO, 


FIRE AT SEA is no longer the nightmare of the sailor if his 
vessel is protected by such a device as the Kidde Rich-Audio sys- 
tem. Formerly, a ship's officer sniffed at outlet pipes from each 
cargo hold for telltale smoke. Now, the slightest puff of smoke... 


IS DETECTED electrically. The smoke 

“Why aren’t you fighting Navy fires?” Burke was is drawn into the detector cabinet where 
asked by an officer who knew his background. a foolproof system of lighting and mir- 

“I tried to get into that,” replied Burke, pulling on rors and numbered flares indicates the 
his pipe. “No soap.” source. A flip of a switch releases. . .. 

The other officer got busy on the typewriter. Burke . 
was summoned to Washington by Admiral Chester W. ™ a 
Nimitz, then Chief of the Bureau of Naval Personnel. Mi, ‘ ; 

Some pictures of Pear] Harbor fires were tossed in front ae 
of him. 

“Looks as though you've had a lot of fires,” he com- 
mented dryly. 

“Too many,” was the answer. “What can you do? 

Write your own ticket.” 

Burke started to work. Fire-fighting schools had 
been only in the talking stage before the Japanese 
attack. Now they began to get established—at Nor- 
folk, Mare Island, Boston, Puget Sound, and Honolulu. 

Burke “bulled through,” in Navy parlance, the 
adoption of fog and mechanical foam. By the time we 
were ready for the invasion of Africa in the autumn 
of 1942, Navy ships were being equipped properly to 
fight fire. 

The transplanted New York battalion chief dis- CO, TO THE RESCUE. The areajis 
covered a little company in California, practically on filled with carbon dicside, ond the GB 
. ’ : ’ dies. The only damage is the fire dam- 

age, for COz is dry and noncorrosive. 


MOBILE CARBON DIOXIDE. The Army's Cardox truck carries COz in a refrigerated pressure vessel, ot 
a temperature of 0° F., and a pressure of 300 pounds per square inch. When released, this liquid COs onx- 
pands several hundred times into a cloud of “snow” (dry-ice particles) and very cold COz vapor. The 
truck's six nozzles, including the 15-foot-long boom nozzle, discharge its load at 6,000 pounds o minufe. 
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FIGHTING FIRE UNDER DOCKS. The floating “Monitor” 
is the Coast Guard's latest device for extinguishing hard-to-get-at 
Blozes under docks and among piles. A propulsion jet on the 
Bottom of the float moves it in the water, and it is steered by two 
quide lines. With hose and guide lines, it weighs 116 pounds. 


its uppers financially, that was 
turning out a superior fog nozzle. 
Today the Navy is buying all the 
nozzles that company can pro- 
duce. 

Burke knew that before the 
war foam had been used on some 
nonmilitary fires, but with in- 
different results. There is a dif- 
ference in foams. Some foam is 
chemical, produced by generating 
carbon dioxide gas. This gas fills 
the minute bubbles that make up 
the foam. An effervescent head- 
ache powder is an example. 

Some foam is mechanical. The 
minute bubbles in the foam con- 
tain air. Soap bubbles are me- 
chanical foam. So is the froth 
in the whitecap of a wave. 

Soaps and other materials had 
been used as a stabilizing sub- 
stance in the early mechanical 
foams, but it couldn’t resist heat. 
Also, the Navy had used chemical 


CIENTS WORSHIPPED FIRE AS POWERFUL GOD 





foam, but the equipment to 
produce it was cumbersome. 
Something highly portable 
was needed—and that’s 
where the soybeans, fish 
scales, and iron salts come 
in 


With a protein extracted 
from the ubiquitous soy- 
bean—used for everything 
from food to automobile 


finishes—the National 
Foam System of Philadel- 
phia produced what has 
come to be known as “Navy 
bean soup.” It made pos- 
sible highly portable me- 
chanical-foam equipment. 
This foam resisted heat. 
It was stable, non-gaseous, 
and bland. A man could 
swallow it without injury. 
Best of all, it could be 
made with a hose, a special 
(Continued on page 207) 





or 4-10), Be?) (> 4/8) - 
KILLS ,FIRE BY 
REMOVING OXYGEN 


The speed with which carbon 
dioxide quenches fire is demon- 
strated in these two pictures. A 
structure is completely enveloped 
in flames (right) as fire rages. 


The fire-choking COz is played 
on the blaze, and the area is in- 
stantly flooded with an inert gas 
that reduces the oxygen content 
of the air, stopping combustion. 
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CONVERTIBLE HAT can be adjusted to the prevailing 
mode or to the style of hair-do. It is the invention of 
Klara Halmos, New York, N. Y. The crown remains the 
same, but the brim is twisted into a wide variety of 
shapes and secured in position by elastic. 


LEATHER OR 
ENJOYMENT OF SHAVING is a possibility | | NOLEUM 
for those who use the soapbox-top strop de- SET INTO 
signed by Bernard F. Schulte, Highland TOP ; 
Park, Ill. Flat, narrow strips of linoleum o/ 
or leather are set into the cover of a wooden eo 
soap container, forming an even surface. 
On this buffer the blade is rubbed to reduce 
possible feather edge, eliminate rust parti- 
cles, and restore its original smoothness. 
Results are similar to those obtained by the 
stropping of an old-fashioned razor, and 
the life of the blade is prolonged. 








SMOKE THE WHOLE CIGARETTE with this 
holder originated by James Christensen, Engle- 
wood, Colo. Two identical parts, each with a 
mouthpiece, clamp together over a cigarette 
and cut it in half. The smoker lights up at a 
hole in the middle and smokes one half to the 
bitter end; then he turns the holder around 
and repeats the process 


~ “-RLLIGHT HERE 











NONGLARE glasses spe- 
cially designed for night 
driving and made either of 
glass or plastic, have been 
invented by Ruth B. Sny- 
der, Bethlehem, Pa. The 
lenses, shaped somewhat 
like hourglasses, leave an 
open space for clear vision 
on either side. Thus the wearer may have an 
unobstructed view of both sides of the road. Since 
the lenses are arranged so that thé¢y are in a di- 
rect line with the pupil of the eye, the glare of 
oncoming headlights may be met without the 
usual discomfort and danger. Open sides of lenses 
provide ventilation and prevent fogging. 





POPULAR SCIENCE 





IMPROVED RESPIRATOR is made of 
lighter and less rigid materials than 
those in common use. A shield of rub- 
berized fabric fits the body from the 
neck to the abdomen, and is spaced 
from the patient by an airtight wall of 
foamed latex rubber. Lengthwise rods 
give necessary rigidity while the respi- 
rator is in use, and crosspieces of spring 
steel hold it clamped against the body. 
A pipe outlet connects with a pump and 
control apparatus that cause the pa- ‘ 
tient’s lungs to contract and expand. 

The inventor is Franklin O. Church, FOAMED 
Buffalo, N. Y. LATEX 


COOKING MEAT IN A PAPER BOX is the pur- 
pose of the double carton designed by Christopher 
A. Pemberton, Toronto, Canada. It was made to 
supplant the metal pans commonly used for cook- 
ing meat loaves and delivering them to retail 
stores. Wholly constructed of a smooth-surfaced 
calendered cardboard, the inner section is creased 
into shape, while the outer box is similarly formed 
except for slits that permit the ends to be locked 
securely. The carton withstands cooking heat, 
and the seamless inside compartment does not 
readily absorb or release fats and juices from 
the meat. Outward-slanting sides make it easy 
to remove the loaf from the carton for the pur- 
pose of slicing. 


HOW MANY MILES ON A CORD OF WOOD? A com- 
plete lightweight steam-power plant that can be attached 
to a bicycle has been designed by William H. Trippe, 
West Point Pleasant, N. J. Any solid fuel can be used, 
and the motorcyclist can rely on wood gathered along 
the highway if the need is pressing. Besides wood, the 
boiler is adapted for use with coal, coke, charcoal, bri- 
quettes, or similar fuels, a supply of which may be 
carried in a storage receptacle in the diamond-shaped 
opening just ahead of the rider’s seat. A driving chain 
from a sprocket on the engine shaft connects with the 
usual sprocket on the rear wheel. The rider controls the 
engine by a throttle rod that extends to a lever on 
the handlebar, and there is a rim brake on the rear 
wheel that is operated by 

an easily reached foo* but- CONDENSER 
ton. The removable sup- p 
porting framework of the 

mechanism may be built of 

lightweight rods or suitable 

tubular metal. Boxes for 

fuel, tools, and similar 

equipment can be made of 

either light metal or plastic. 
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en CONTEST 


ROM the many entries in P.S.M.’s card- 

board contest, the judges picked the win- 
ning projects shown here. The working 
model of a farm windmill, which spins 
merrily at a breath, was awarded first 
prize. Second prize went to a picture frame 
for which cardboard was shaped into sur- 
prisingly strong and attractive molding. So 
evenly matched were the jeep and vase that 
the judges declared a tie and awarded du- 
plicate third prizes. Here are the winners: 


1s¢ Prize: L. W. Brown, St. Peter, Minn. 

2nd Prize: Alan Aston, Toronto. 

3rd Prize (Tie): A. A. Avritt, Owensboro, 
Ky., and Mrs. Roy Clark, Wichita, Kan. 

4th to 10th Prize: Albert Schulz, Tea- 
neck, N. J.; Paul Krizsan, Davenport, Iowa; 
William H. Scheiman, Fort Wayne, Ind.; 
Mariellen Whelan, Ridgewood, N. J.; Mrs. 
Eva C. Couch, Lynn, Mass.; B. Broth, 
Brooklyn, N. Y.; and Robert Weinstein, 
Los Angeles, Calif. 


Ist PRIZE 3rd PRIZE 


This windmill, built en- — Embossed handwork on this vase is 
tirely of cardboard by , papier-maché from cardboard pulp. 
Lawrence W. Brown, wil - . The piece, submitted by Mrs. Roy 
really work. Wt is ox | pe Clark, was painted after modeling 
tremely sturdy in spite ee end, theegh Keht, ts quite clerdy. 
of its cardboard con- 
struction and is a fine 
working model, worthy 
of the $25 first prize. 


2nd PRIZE 


Combined projects are 
shown at right. The 
picture frame captured 
second place, while a 
special prize went to 
the bas-relief flowers, 
cut from corrugated 
cardboard. Alan Aston 
made the frame, Mrs. 
Eva Couch the flowers. 








3rd PRIZE 


Tied for third place, 
this cardboard jeep 
shows remarkable de- 
tail. The wheels were 
made by A. A. Avritt 
by gluing up several 
layers of cardboard, 
then turning them 
to shape on a lathe. 





Photographs by Dr. L. P. Clarke 


This two-room fiying- 
wing glider can be 
towed at 200 m.p.h. 
carrying 42 men or a 
pay load of 10,080 
pounds. The twin noses 
ore shut before take-off. 


Cable becomes taut as 
the big XCG-16 begins 
to roll. A speed of 70 
m.p.h. lifts it. On land- 
ing, its hydraulic brakes 
stop it within 400 feet; 


42-Place “Wing” Glides at 200 M.P.H. 


PLYWOOD SHIP CARRIES FIVE TONS OF TROOPS, GUNS, OR SUPPLIES 


TWO-ROOM wing now carries more 
soldiers than one of the French 40- 
and-eight boxcars used in World War I. 
Twenty men ride in each room, and two 
pilots occupy a transparent compartment 
on top of this 200-mile-an-hour glider. 
Instead of one nose and cargo chamber, 
the XCG-16 has two, side by side. Many 


combinations of heavy matériel and men 
can be stowed inside this aerial invasion 
craft in a few minutes, and unloaded five 
times as fast at an airhead. Fully loaded, 
the glider weighs nearly 10 tons. It is a 
twin-boom, high-wing, land monoplane, 
with retractable landing gear. The two- 
spar wing, built of wood and phywood, is 


The “wing” glider was not built for men only. Here, a 105-mm. howitzer (4,300 pounds), ammunition, gun 
crew, and airborne troops pose in front of an XCG-16. Glider may be loaded in 10 minutes, unloaded in two. 

















Designers envision the wide use of gliders for long-distance hauling of cargo after the war. The twin- 
boom, plywood-covered XCG-16 needs only 520 horsepower in the tow plane to pull it forward at 140 m.p.h. 


Eaéh compartment of the glider holds 20 men equipped for 
battle. Cased ammunition is stacked in the aisle. When o 
10&-mm. howitzer is secured in one compartment (below) its 
crew and a supply of shells may be carried in the other one. 





longer than the sides of a baseball 
diamond. An_ electrical generator, 
driven by the wind, charges a battery 
which provides power for six motors 
that are used to operate the flaps and 
landing gear. 

Designed by glider veteran Hawley 
Bowlus, the XCG-16 was built by Gen- 
eral Airborne Transport Co., and test- 
towed behind a four-engine plane from 
California to Dayton. Bowlus foresees 
extensive use of such Siamese-twin 
gliders as fast, tlying freight cars. 


This three-view drawing of the XCG-16 reveals 
its hugeness. The tricycle landing gear is 
fully retractable, electrically and manually. 





DISASTER TAKES 
A HOLIDAY 


Here’s how some B-25’s 
squeaked through. 


DIRECT HIT. While this 8-25 Mitchell mediam 
bomber was on a mission in Tunisia, an 88-mm. shell 
struck it near the nose-wheel well. The pilot wes 
fatally wounded, instruments and gear shattered. 
Under intense ack-ack, copilot brought ship bagk. 


BOMBED by a sister plane. This Mitchell broke 
formation and flew beneath a just-launched bomb. 
Bouncing off the fuselage, the missile bit a siz- 
able mouthful out of the wing and the right nacelle. 


BOMBER WENT TO CHURCH. Another of 
these mediums was running from enemy fire. The 
bomber had flown almost out of danger when o 
church spire got in the way and sheared off four feet 
of the right wing. With the home bose several hun- 
dred miles cway, the skilled pilot carried on and suc- 
ceeded in reaching home “on a wing and a prayer.” 
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VENTURA IN FLIGHT. This Vego patrol bomber, designated by the Navy as PV-!, was used on 
bombing missions to Japan's Paramushiru from the Navy Air Base in the Aleutian Islands. The ship 
carries a crew of four and can carry either bombs or depth charges. Its speed is over 300 m.p.h. 


The Versatile Ventura 


THIS NAVY PATROL SHIP, THE PV-1, RAINS RUIN ON JAPANESE 
LAND AND SEA FORCES WITH BOMBS, DEPTH CHARGES, TORPEDOES 


OU can’t be absolutely sure of seeing ENGINES are 2,000-hp. Pratt & Whitneys driv- 
a Ventura. It is painted blue on top ing three-bladed full-feathering props. The me- 
and white underneath, so it’s hard to chanic working on top of the nacelle is installing a 
spot from either above or below it. From screen on the air intake over the right-hand engine. 
above, seen against the water, the blue 
top fades into an almost invisible 
shadow. If it is hard to find, once dis- 
covered, it’s harder yet to keep in sight. 
From underneath, the white bottom 
against the average sky has a similar 
optical effect. 
This plane, designated by the Navy 
as PV-1, is a land-based patrol ship 
that carries bombs, depth charges, or 
torpedoes. The Ventura has proved ex- 
ceptionally useful in reaching distant 
targets from take-off points on small 
land bases. It carries a crew of four. 
With its two engines—2,000-hp. Pratt 
& Whitney Wasps—the speed is some- 
what more than 300 m.p.h. and the 
service ceiling above 25,000 feet. 
Wing span of the Ventura is 65% feet, 
while the length is 51 ft. 5 in. and the 
height 11 ft. 10 in. It has a Hamilton 
Standard three-bladed hydromatic pro- 
peller. A chin turret enables her to strafe 
as she goes after an enemy ship loaded 
for the knockout blow with a 2,000- 
pound torpedo. 
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WHITE BELLY mokes PV-! hard to 
see in the air. Blue top makes it prac- 
tically invisible from planes above. 


TORPEDOGOES ABOARD. It's 
13 ft. long and 18 in. thick, weighs 
a ton, and has a speed of 30 knots. 
Note the plane's .50-caliber “pack- 
age" guns carried in the chin to 
make it extra hot for the enemy. 





2,000-LB. BOMB is an alternative load. Here one FOUR TIMES 500. Destruction in quarter-sized 
of them is shown being wheeled on a dolly between the packages is carried in these four 500-Ib. bombs being 
open doors of the bomb bay. It will then be slung put aboard the Ventura. This plane also totes depth 
on the rack to wait delivery to the enemy target. charges. The total bomb load is about a ton. 

















New R Lagnc Wann ISH 


IT HAS MANY USES 


ORIGINATED FOR COVERING LABELS, 


By KENNETH M. SWEZEY 


— stained, or otherwise illegible 
labels may be dangerous. At best, they 
are time-wasting. You don’t want to stop to 
figure out whether a bottle contains sal soda 
or sal ammoniac. Harold Frediani, young 
chief chemist of Eimer & Amend, New York 
City, wanted something that would protect 
the labels on laboratory bottles from chemi- 
cal action. So he originated a new water- 
white and waterproof varnish made from a 
solution of polystyrene plastic. It did the 
trick 

Spread it on the surface, and in about 
five minutes there is a dry, transparent film 
It is tough, flexible, waterproof. In addition 
to those qualities, this glaze is highly re- 
sistant to acids and most other strong 
chemicals. Polystyrene thus chalks up one 
more achievement on the long list to its 
credit 

Such an efficient coating, so easily applied, 
will probably have a great variety of uses 
in homes and offices as well as in labora- 


tories. A thin layer of it smeared on any 
kind of label or card—written, printed, or 
typewritten—-will protect it against wear, 
dirt, moisture, or carelessness. If ‘the sur- 
face gets soiled, you simply wash it. 

Office use includes the coating of the labels 
on filing cabinets, storage drawers, and 
pigeon holes. On file cards that are being 
handled constantly, the glaze protects the 
lettering against perspiration and smudging. 
It also makes a durable covering for papers 
and cards that must be carried in the pocket, 
such as draft, identification, and social- 
security cards, passes, and similar articles 

In the home, this polystyrene solution 
may be used on bottles in the bathroom or 
kitchen, where steam is likely to cause labels 
to drop off, and on fruit jars stored in a 
damp cellar. Coasters and place mats 
coated with label glaze will last longer and 
be easier to clean. 

Many other uses will doubtless suggest 
themselves, but one of especial interest at 
this time is the treatment of photographs 
of men and women in the service. Coated on 
both sides, such pictures will resist moisture 
and may be washed when they- become 
soiled. Also, a coating over the address on 
a package going overseas lends added in- 
surance against damage by water. 


A snapshot can be dipped in water or washed without 
harm if it is first coated on both sides with the new poly- 
styrene plastic solution that was developed for labels. 


Most chemicals do not affect this novel glaze, so it can 
be used to cover up chipped spots on photographic trays. 
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Both the labels in the picture above have been dipped in the beakers of sulphuric acid. The plain, 
untreated label at the left disintegrated as far as the acid touched it. Label at right, previously covered 
on both sides with the chemical-resistant solution, showed no effect from immersion in the strong acid. 


Polished metals also can be coated with this 
new polystyrene solution with the same 
effect. Chipped trays used in photographic 
work, or other enameled ware not subject- 
ed to heat, are kept from rusting by an 
application 


The best solvent for polystyrene is carbon 
tetrachloride. The label glaze stands up 
under strong acids such as nitric, sulphu- 
ric, and even hydrofluoric, the glass-eat- 
ing acid—an important consideration when 
it is used in the chemical laworatory. 


Many household uses include the coating of labels on fruit and vegetable jars that may have to with- 
stand storage-cellar dampness; also the protection of table place mats and coasters against moisture. 
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TABLE-TOP SKIERS lend a fillip to the 
festive board as place marks or party 
favors. Each head is a single-peanut shell: 
each body, a double or triple shell; and 
each arm, a double shell. Make the clothes 
from crepe paper, the hair and belts from 
yarn; and the skis from blotters. 


SCUTTLE THOSE BUTTS in this coal-scuttle 
ash tray. Made of brazed sheet brass, 
welded black iron, or soldered tin-can stock, 
it has a large capacity and two convenient 
cigarette rests. For soldered construction, 
include the tabs that are dotted on the 
pattern and fit the handle by punching 
two holes in the scuttle, inserting the legs 
about 1/16”, and soldering from the inside. 
For brazed or welded construction, butt 
all joints. Secure the rests to the bail after 
fitting it in place. Fasten the body to the 


heavy base from the inside. Brass can be 


buffed to a high luster or wire-brushed 
for a dull finish. Humbler material may be 
painted flat black inside and any desired 
color outside.—JOHN DAUGHERTY. 
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By TOM MAHONEY 


BULLET properly directed at 
an enemy soldier’s body will, 
as everybody knows, put him out 
of action. Less well known is the fact 
that, under certain conditions, he 
also can be taken out of the fight 
by propaganda “bullets” aimed at 
his mind and scientifically devised 
to destroy his will to fight. This kind 
of shooting is the function of psy- 
chological warfare. Its principal 
weapons are the booming loud- 
speaker, printed leaflets by the mil- 
lion, and powerful radio stations. 
Every important American Army 
headquarters now has a Psycho- 
logical Warfare Branch, headed by 
intelligence officers and _ staffed 
largely by uniformed civilians of the 
Overseas Branch of the Office of 
War Information. These include lin- 
guists who speak the enemy’s lan- 
guage, former newspapermen who 
may have worked in his country, 
and radio technical men able to re- 
pair captured transmitters quickly. 
The general aim is to hasten victory, 
and save Allied lives, by convincing 
as many enemy soldiers as possible 
that they are beaten; that further 
resistance is useless; and that their 
only hope is in surrender. 
While much more fanatical than 
the Germans and Italians encoun- 
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BALLOONS DROP “PERSUADERS.” A+ the left, a 10-foot gas bag takes off to drift over Ger- 


many with a load of propaganda leoflets and surrender passes. A time fuse (right) burns through 
strings to release ballast and drop papers on the designated areas. Finally, the balloon blows itself up. 


~ tered earlier, even the Japanese are not immune to prop- 
aganda—especially when it is accompanied by visible 
force. Radio Tokyo has been hysterical in warning the 
Emperor's subjects against listening to American broad- 
casts and reading the leaflets dropped by the raiding 
B-29's along with their bombs. There is reason for this. 
On Noomfoor Island, for example, 65 out of 210 Jap- 
anese and 200 of 576 Formosans who surrendered as- 
serted that they had been influenced to do so by leaflets. 
In many phases of the Burma fighting, Japanese came 
into the Allied lines waving surrender leaflets that had 
been dropped over their positions by American planes. 
A combination of public-address and leaflet propaganda 
induced 250 natives to desert the Japanese at Myitkyina 
and bring with them information that contributed to 
its capture. In Europe, Germans and Italians were in- 
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SHELLS scatter leaflets addressed to spe- 
cific enemy units, describing the hopeless- 
ness of their situation and urging them to 
give up. These are 25-pound projectiles. 


BOMBERS shatter the foe's 
morale with literature packed 
in the fiber cases in which 
bombs are delivered to fields. 





TACTICAL USE OF PSYCHOLOGY was illustrated when General Eisenhower radioed a warn- 
ing for civilians to leave the Ruhr. German reserves moving in to meet the threatened attack found the 
roads clogged with refugees. Carts and barrows piled with household goods blocked trucks and armor. 


duced to surrender in groups of as large as 
3,000. 

Most leaflets have been tossed from air- 
planes, as a matter of convenience. It was 
discovered that the fiber cases in which 
medium-size bombs are shipped make an 
ideal container for dropping leaflets clear 
of the airplane carrying them. The cases 
have been used frequently for this purpose. 

Some of the most effective leaflets are for 
use against a definite unit in a particular 
locality. Fluttering pieces of paper, correctly 
identifying his unit, listing his officers by 
name, mentioning the kind 
of food issued the day be- 
fore, and informing him 
that he is surrounded, go 
far toward depressing even 
the toughest enemy. In- 
formation for messages of 
this type is obtained 
from newly captured pris- 
oners and is printed by 
Psychological Warfare 
teams on _ semiportable 
Davidson presses close to 
the firing line. 


“HOG CALLERS”’ —joud- 
speakers mounted on trucks— 
roll through captured towns, 
booming warnings for snipers 
to give up. It's a dangerous 
form of psychological warfare. 


To insure accurate delivery of special 
leaflets, the British developed in North 
Africa a new type of shell that can be loaded 
with leaflets and fired by artillery so as to 
explode exactly over the enemy unit. The 
leaflets then fall in a small area. Leaflets 
have also been strewn behind enemy lines 
by patrols and underground agents. Special 
leaflets have been directed, of course, to 
residents of occupied countries and enemy 
civilians as well as enemy soldiers. 

A typical “surrender pass” folder directed 
to Japanese units (Continued on page 206) 








Popular Science brings you the 
inside story of the Luftwaffe’s 
last desperate gamble to wrest 
cir supremacy from the Allies. 


By MATTHEW HUTTNER 
Captain, USAAF 
Drawings by 8. G. SEIELSTAD 


jp Eighth Air Force -Mustang pilots 


cruising over Germany on July 28, 1944, 
must have thought they were nearing Mars 
What appeared to be a Buck Rogers version 
of the flying wing zipped past them like an 
express train through a whistle stop. It was 
1 rocket-propelled ME-163, pioneer of the 
German jet threat 
For three years Allied air experts had 
been expecting that day. They had reports 
f jet designs under consideration by Ger- JET-PLANE TACTICS, as evolved by the Nazis, 


many as early as 1939. And though the were governed by the limitations of the planes. 





MESSERSCHMITT 163 {Komet) was the first German jet job to meet our flyers. Its rocket engine was 
good for only 22 minutes of ‘squirt’ at best: it was kept in the air by sustained periods of gliding. 
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Its aim was to knock bombers out of line, 


Nazis lagged behind us in jet developments 
throughout the next two years, in 1942 they 
produced and flew several military proto- 
types. In fact, the strange death of their 
ace Ernst Udet is supposed to have occurred 
during the test flight of a German jet-pro- 
pelled airplane. 

Had it not been for the Luftwaffe’s early 
supremacy, it is quite possible that the Nazi 
jet would have made its combat debut much 
earlier. However, after the destructive bat- 
tles of the spring of 1944, in which the Ger- 
man Air Force was rendered temporarily 
impotent, the High Command turned in des- 
peration to the super-speedy jet in order to 
soften the impact of strategic bombing. 

Consequently, there was little surprise 
when, on the very next day after the sighting 
of the first ME-163, a Mosquito pilot report- 


JUNE, 1945 


to be finished off by prop-driven Focke-Wulf 
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For example, the ME-163, with its very short range, was used in brief, darting attacks on our bomber forma- 


190's, 


ed an encounter with the even more for- 
midable ME-262, a twin-engine jet-propelled 
aircraft. The Mosquito, no slouch when it 
comes to zip, appeared to be 100 miles per 
hour slower than the attacking jet. 

The eventual appearance of these two 
basic jet types, the ME-163 and 262, nick- 
named respectively the “Komet” and the 
“Blitz-bomber,” evolved from the inception 
and parallel development of the rocket and 
the flying bomb. 

For several years the Germans had used 
jettisonable rockets to assist take-offs of 
overloaded aircraft. Then, in 1943, they in- 
troduced the HS-293 glide bomb in the Med- 
iterranean Theater. Powered by a rocket 
unit, this small, radio-controlled, pilotless 
aircraft was launched and directed by a 
parent plane. From the glide bomb to the 











TURBO-JET 
PROPULSION 


MESSERSCHMITT 262 (Blitz-bomber) used turbo-jet engines. Better than the Komet in everything 


except speed and climb 


it proved a much more versatile plane. 


In an emergency, the pilot could 


stapult himself clear, along with the wide-vision cockpit canopy. Fuel tanks were housed in the wings. 


ME-163 was a logical step 
closed 
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ARADO 234 was the last Nazi jet plane 
to get into the fight. With slightly differ- 
ent turbo-jet engines from the ME-262, it 
had about the same armament and perform- 
ance. Another turbo-jet job, the Heinkel 280 
was used just once or twice and withdrawn. 


ejected toward the rear through a discharge 
nozzle. Such a device produces a thrust 
even under static conditions. A gyroscopic 
arrangement guided the flying bomb, while 
a timer established the duration of flight. 
The turbo-jet unit of the ME-262, which 
appeared soon afterwards, utilized the in- 
termittent-duct principle but mechanically 
compressed the air sucked in at the front 
of a duct. By means of injected liquid fuel 
the compressed air was then burned and ex- 
panded through a gas turbine which drives 
the compressor. Ejected, hot gases provide 
jet propulsion. Continued on page 204 
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TRIPLE-THREAT TACTICS made the ME-267 a troublesome customer. Carrying at least four 30- 
millimeter cannons in its nose and two 55l-pound bombs under its fuselage, it was adapted to low-level 
bombing and strafing of Allied installations behind the lines as well as to lightning strikes at our bomber 
formations. Its heavy armor—I5 millimeters thick in some places—enabled it to tangle with our fighters 
if necessary. When carrying bombs, it was slowed down so much that it sometimes took along its own 
fighter escort. Allied troops called it “the silent strafer" because it streaked past with little sound. 
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FROM STUNTMAN TO PARATROOPER ... 


How Armies Hit the Silk 








Invented centuries before the airplane, the ‘chute was 


still just a stuntman’s toy at the end of the First World 


War. Now it saves countless flyers’ lives, ferries weap- 
ons and supplies, and spills airborne troops from the 


sky to strike behind the enemy’s lines. 








By JAMES L. H. PECK 


HE airborne forces that parachuted to 

earth beyond the watchers on the Rhine 
this spring mushroomed out of an idea that 
is older than Uncle Sam. The parachute 
was invented before the airplane, but, until 
ifter World War I, parachuting was mainly 
1 showman’'s stunt, on a par with sword 
swallowing 

The French flyer who saw a German pop 
out of a burning plane and float gently into 
a storm of bullets in no man’s land in 1917 
was flabbergasted. His generation of air- 
men had felt that anyone who was seriously 
interested in ways of deserting his ship was 
a sissy 

But the parachute now ranks with the 
lifeboat, the first-aid kit, and the chariot as 
one of mankind's super-duper ideas. It is no 
longer a mere fire escape from the heavens 
for pilots; it can be used now to deliver al- 
most anything that can be taken up in a 
plane. Electrically driven conveyor belts 
dump cargo bundles into thin air from some 
planes, and doors were cut in both sides of 
the C-46 Commandos that flew over the 
Rhine, so that two columns of paratroops 
could march out simultaneously and descend 
in double file 
surprising 
tem from scientific 
started during the last war 
ifter the Armistice 

Nearly 


Such assaults from the sky 
research that was 


and continued 


Leonardo da 
how a man 


five centuries ago 
Vinci picture showing 
with “a tent of calked linen” could “let him- 
self fall from any great height without 
danger to himself,’ and between 1780 and 
1800, when men began to go up in balloons, 
came down this way. 


drew a 


some of them 
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The first parachutes had rigid frames and 
were far from perfect mechanically. Pro- 
fessional daredevils devised nonrigid para- 
chutes, beneath which they hung on trapeze 
bars. The speed of airplanes increased the 
hazards. Capt. Albert Berry made the first 
successful drop from an airplane in 1912 
with a ‘chute that had been packed in a 
metal cylinder under the plane's fuselage. 
But the First World War was over before 
any country had developed a ‘chute that 
could be guaranteed to open on leaving an 
airplane. 

Interest waned considerably when peace 
came, but Major E. L. Hoffman and a num- 
ber of other Americans persisted. Leslie 
Irvin saw Houdini produce a huge flag from 
a tiny container, and thought of making a 
parachute out of silk and squeezing it into a 
small pack. Other noteworthy features of 
the parachute that he produced were a sim- 
ple rip cord and a pilot parachute to pull 
out the main canopy. 

“PLANE FAILED, PARACHUTE 
WORKED,” Jimmy Doolittle happily wired 
the Irving Air Chute Company 14 years ago, 
after a thrilling escape from a damaged 
plane in the National Air Races. That four- 
word message was a climax to years of re 
search, including more than 50,000 tests with 
dummies. And the same four words now 
summarize more adventures than there’s 
paper enough to print. 

The parachutes used nowadays are thor- 
oughly reliable mechanisms. Both the “free” 


SIMPLICITY is the secret of America's para- 
chutes—the best in the world. Fighter pilots and 
bomber crews wear the free ‘chute (right), while 
paratroopers use the automatic type, which is 
opened by a static line attached to their transport 
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FREE 
PARACHUTE 





HARNESS 
A“ STRAPS 


| THE PACK is held together by pin fas- 
teners, which are yanked from retainers 
by pulling the rip cord, freeing the ‘chute. 
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| RIP CORD is pulled 
os flyer clears plane; 
unless he is so high up 
that he must “free-fall” 
to get into denser air. 
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MAIN 'CHUTE drags 
ovt of the pack as 
it is pulled by the pilot 
‘chute. A jolt tells the 
cirman when it is open. 


2 PILOT ‘CHUTE pops 
open as it is freed 
from the pack. its ribs 
spread it wide te catch 
the wind rushing past. 


NEARING EARTH, 


the 


flyer turns the 


"chute te face forward. 
He pulls up on the ris 7 
ers to help break fall. 


LANDING, he tum- 
bles and tokes the 
shock on sheoviders and 
buttocks. If the wind 
is high, he frees ‘chute. 
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FREE ‘CHUTE IN ACTION. The drawings on 
the left show a fighter pilot using a seat-type 
free ‘chute. Other types are worn on the back and 
chest. Flight conditions determine the safest way 
for an airman to leave a crippled fighter or bomber. 


‘chutes, used in emergency descents, and the 
“automatic” type, worn by paratroopers 
and pulled open by a canvas-web ‘static 
line” attached to the plane, are trustworthy 
conveyances. Unusual conditions and human 
errors still result in mishaps, but young 
pilots now are told emphatically: 

“Don’t take chances. Hit the silk if some- 
thing goes wrong. We can build ten of these 
planes in the time it takes to train you.” 

This advice has been stressed because, 
even after airmen were ordered to wear 
parachutes, flyers persisted in an attitude 
comparable to that of sailors who refuse to 
learn how to swim. The importance of the 
know-how is better realized now. Well- 
trained paratroops have been injured in 
leaps only about one sixteenth as often as 
flight crews. Such statistics prompted the 
AAF Office of Flying Safety to wage an ex- 
tensive educational campaign among air 
personnel in 1943, and brightly colored post- 
ers now hang in air stations to remind com- 
bat flyers of the correct way to descend be- 
neath a blossoming awning. 

To get out of a stricken, 400-mile-an-hour 
fighter with an enclosed cockpit, or a big, 
complex, misbehaving bomber, a man still 
may need luck as well as a cool head and 
technical skill. Most combat planes now are 
fitted with automatic door or canopy re- 
leases, some of which are spring-assisted 
and actually fly off. Bombers have escape 
hatches forward and aft, and the gaping 
hole of the bomb bay may be used in a 
pinch. But it pays 1945 candidates for mem- 
bership in the Caterpillar Club to keep in 
mind “three A's’: 

Altitude: “Am I high enough to have 
time for the ‘chute to open? Paratroops are 
dropped from low but carefully predeter- 
mined altitudes. If I'm very high, I must 
connect the oxygen bottle on my leg, or 
make a free fall until I reach ‘breathing’ 
air.” 

Attitude: ‘“‘The best attitude for a bail- 
out is upside down. Can I roll the plane over 
and fall out? If the ship is diving, I must 
brace my feet lest I be thrown forward 
when I unbuckle the safety belt. If the ship 
is spinning, I'd better go out the correct 
side—toward the inside of the spin, so the 
tail will be swinging away from me.” 

Air Speed: “Will I be going 400 miles an 
hour when I leave the plane? That's too 
fast. ‘Body speed’ in a normal free fall be- 
fore a ‘chute opens is only about 125 miles an 
hour. Can I fall free until I have slowed 
down nearer to that speed?” 

As he falls away, the wise parachutist 
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keeps his legs together to avoid tangling the 
harness and risers when he pulls the rip 
cord. A jolt tells him when the ’chute opens; 
if he finds himself swinging too much, he 
steadies the magic carpet above him by 
pulling at the shrouds on the high side of 
each swing. He then looks downwind for 
a likely landing spot, and grasps the 
shrouds to swing the ‘chute so that he is 
facing the way the parachute is drifting. 
If trees or other obstacles loom in his path, 
he sideslips by pulling down on the shrouds 
on one side. (Continued on next page) 
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PARATROOPER’S AUTOMATIC ‘CHUTE. 
Skytroopers in a big transport hook the 15-foot 
static lines of their back packs to a cable in the 
carrier. This line automatically pulls the rip cord 
when the soldier has cleared the ship. A paratroop- 
er (left) pivots on his left foot, turning toward 
the tail, to jump feet first. He also wears a reserve 
chest ‘chute, which he opens manually if his back 
pack fails. Photo below shows both ‘chutes open. 
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TYPES OF PARACHUTES 


BACK-TYPE PARACHUTES: 


B-9 has 
quick-release 


This B-8 pack is flexible. Open- 


ing three fasteners frees harness. 


ATTACHABLE CHEST-TYPE PARACHUTES: 


A-3 end A-4 can be donned quickly 
by Bomber crews and Novy flyers. 


single-point, 
harness. 


(above) has the multiple-release harness. 


TROOP-TYPE PARACHUTES: (Used by Paratroops) 


Chest pack (A-3) is paratrooper's re- 
serve ‘chute; T-5 has the static line. 


SEAT-TYPE PARACHUTES: 


S-! S-5 is the same, except 
for quick-release disk. 





As he hits the ground, he pulls up strongly 
n the risers. He lands with his feet to- 
gether and his body and knees slightly bent. 
He doesn't try to stay on his feet, but tum- 
taking the shock of the roll on his 
shoulders and buttocks. A man coming down 
straight, without oscillating, in a standard 
24-foot parachute hits the ground about as 
hard as though he had jumped off an eight- 
foot wall. 

If the wind is high, the well-trained para- 
chutist unbuckles the harness leg straps be- 
fore touching the ground, unsnaps the chest 
buckle the instant he lands, to free himself 
from the dragging ‘chute. He takes pains, 
however, to save his ‘chute if possible, by 
spilling the wind out and collapsing it as 
soon as he has landed—-because a parachute 
is often as nice to have on the ground as in 
the air 

Stranded airmen have their para- 
chutes to make tents, clothing, bandages, 
slingshots, fish lines, snowshoes, and scores 
of other handy items. One sergeant, to at- 
tract the attention of planes searching for 
him, touched a match to the rubberized 
horsehair cushion of his ‘chute, and the black 
column of smoke that it sent up led to his 
rescue. 

Pure silk parachutes are considered best, 


bles, 


used 
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especially in northern climes, and some are 
still being made in this country from Japa- 
nese silk bought before the war. But many 
parachutes now are made of nylon, or ace- 
tate fabrics such as celanese, milanese, or 
rayon. Cargo parachutes are made of mer- 
cerized cotton and rayon, and those for 
flares and fragmentation bombs of specially 
processed paper. Experts at the Parachute 
Laboratory of the Materiel Command at 
Wright Field, Dayton, Ohio, have developed 
dozens of different kinds and sizes of 'chutes. 

Both seat-pack and chest-pack parachutes 
ere available that can be attached to a 
man's harness by snap buckles in a jiffy. 
Bomber crews and Navy airmen wear the 
harnesses that go with these packs. They 
can walk around the whirling propellers on 
a crowded carrier deck, or move about in- 
side a plane, without being encumbered with 
packs, yet can hook them on quickly when 
they need them. 

Food and other necessities are stored in 
some modern military parachutes. The 
AAF B-4 Basic Emergency Kit is zippered 
into a canvas case which is attached to the 
‘chute harness in place of the back or seat 
pad normally worn for comfort. This outfit 
includes a feather-stuffed poncho-quilt, a 
folded machete, and a first-aid package as 
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BIGGER PLANES, carrying more men, 


will take part in the airborne assaults of 


the future. 


Double doors, one on each side 


of the fuselage, were first used in the air 
crossing of the Rhine as a means of unload- 
ing a larger number of troops on a target. 





well as a small supply of emergency rations. 

The Navy has a similar kit that may be 
substituted for the harness cushion, and 
also a pararaft for carrier pilots. The in- 


and stowed in a small roll on top of the 
parachute pack. The raft is only large 
enough for one man, but has a protective 
cover and folded paddles. 


flatable raft is made of 


1617. The first recorded parachute 
jump in history was made by an Ital- 
ian who used the device designed by 
Leonardo da Vinci more than 100 
years before. The ‘chute was a square 
sail with cords tied to the corners. 


rubberized 


nylon 


1808. The first forced jump was 
made by Jordaki Kuparento, a Polish 
aeronaut, whose balloon caught fire 
above Warsaw. He made his escape 
from the basket beneath the burning 
bag and floated safely to the ground. 


Rescue planes can spill more food, medi- 


1912. Nine years after the air- 
plane was invented the first suc- 
cessful drop from one by para- 
chute was made by Capt. Albert 
Berry. His ‘chute was packed in 
a cylinder under the fuselage 





"CHUTE MAIL TO IWO. 
Less than three weeks after the 
invasion, leathernecks on lwo Jima were get- 
ting their mail dropped to them by parachute. 


iw > 
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UPPLIES FROM THE SKY. 
‘orachutes deliver medicines, am- 
Munition; also jungle, desert, and arctic packets to 


cut-off 


units. Colors distinguish these ‘chutes. 


cines, and supplies on men downed on land 
or sea. A Tropic Rescue Kit contains items 
helpful to men lost in jungles or deserts, 
and a Marine Rescue Kit has a canister full 
of supplies for castaways. 

Our Army learned a lot about packaging 
and parachuting provisions from the U.S. 
Forestry Service, whose asbestos-clad 
“smoke jumpers” were being supplied by 
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TREETOP BOMBING. Bombs dropped from tree- 
top level are attached to parachutes, to delay the 
bombs’ fall and enable the planes to escape the blast. 


RESCUE AT SEA. Airborne 
lifeboats—27 feet long, 2,800 
pounds—ore designed for sea rescues. Powered 
by two five-hp. engines, craft do eight m.p.h. 


parachute in fire fighting before the war. 

Orange ‘chutes are used in the arctic, and 
an orange flag pops up from some of the 
containers used, to help men find the sup- 
plies dropped for them. Other colors are 
used in the tropics and, to facilitate the re- 
covery of parachuted cargoes from trees, a 
weighted line dangles from each bundle. 
This line is about 75 feet long and brightly 
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AT CORREGIDOR. Here are paratroopers pin-pointing on the Philippine fortress to assist our am- 
phibious troops in driving the Japs from its caves. Brig. Gen. William D. Old, Troop Carrier Command 
chief, predicts "delivery of standard ground-force divisions—supplied, equipped, and reinforced by air.” 


colored, with a four-pound steel ball on one 
end to carry it through foliage. 

The paratroops of World War II have 
given the most spectacular demonstrations 
of Leonardo da Vinci’s theory, but they are 
still lightweights compared with other mili- 
tary forces. Brig. Gen. William D. Old, 
Commanding General of the I Troop Car- 
rier Command, recently predicted “aerial de- 
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livery of standard ground-force divisions.” 

“The armies of the future,” he warns, 
“will not be as concerned with the frontiers 
of enemy nations as with vital spots within 
the nation itself. Thus, entire air-trans- 
ported armies may be landed in the heart 
of the enemy’s homeland and wage their 
war from within—supplied, equipped, and 
reinforced entirely by air.” 








) Modern Living 


WHISTLE WHILE YOU WASH, or go and 
do your shopping. For 25 cents the Launder- 
ette does the rest. A Bronx, N. Y., store has 
installed 14 of the completely automatic 
coin-operated machines shown below. In a 
half hour each can turn out 10 pounds of 
laundry ready for ironing. 





DON’T HURRY down to breakfast just be- 
cause you're afraid the coffee will get cold. 
It stays hot until you're ready for it atop 
the combination toaster shown above. The 
unit is now on display only as a vision of 
things to come, but Midwest Factors Corp., 
of South Bend, Ind., makers of the device, 
promise to produce large quantities for 
postwar tables. The young lady is inciden- 
tal to the demonstration. 


BLISTER BATHING must have its 

points, to judge from the happy 

smiles that baby Jean Clair Breth- 
erick, 18 months old, exposes to the camera. 
Her father, Homer I. Bretherick, an assist- 
ant foreman at the Bell bomber plant, Mari- 
etta, Ga., refused to be downed by the 
plumbing shortage. Unable to find a con- 
ventional tub in the war-crowded town, he 
acquired this obsolete B-29 gun blister from 
the plant's salvage store, where unusable 
material is sold to all comers. 


CAPSULE CATCHERS, in- 
vented by K. Waring, of 
Forest ills, N.Y., op- 
erate by|means of a small 
adhesive area in the cap 
lining. Inverting the bot- 
tle before opening causes 
one or more of the pills to 
adhere to the inside of the 
cover, ail ready for use. 








TROPICAL TOPPERS help stranded sailors 
keep cool heads and also protect jungle 
forces from heat and insects. They are 
made of vinylite by the Gallowhur Chemical 
Co., of Windsor, Vt. When deflated they can 
be stored in small lifeboat cupboards. For 
protection against the 
sun, they are blown 
up tc the size and 
Shape shown at the 
right, providing an in- 
sulated shade as well 
as protecting the neck 
and shoulders from 
bites. They are now 
available only for use 
by the armed services, 
but civilians are 
promised theirs soon. 


MOBILE IRONING KITS, containing all the 
ingredients needed for a professional press- 
ing job, are ideal for girls living in small 
quarters or frequently on the move. On sale 
at Lewis & Conger, New York, each kit in- 


cludes a 28” collapsible board, a press mit 
for the hard-to-get-at folds, a chemically 
treated cloth for imparting a lustrous finish 
to a fabric, a tin of grease and spot remover, 
and a sponge for dampening wrinkles. 


COLD COMFORT for food stores 

is promised by the “Frez-O-Mat” 

food dispenser which ejects single 
packages without exposing the refrigerator 
to warm air. Inventor Milton Rifkin’s de- 
vice displays up to forty-two items at a 
glance, thus eliminating frosty-fingered 
searching; it may be fitted with a coin 
mechanism to speed up self-service market- 
ing. A barrier expels one package while 
shielding the interior from outside heat. 


BYE-BYE BABY and don't cry, because this 
time you're going to travel in solid comfort. 
The metal-framed baby seat pictured below 
not only hangs from the swing stand, but 
can also be hooked over the front seat of an 
auto for easier and safer riding. It is made 
by the Collapsible Crib Co., of Los Angeles. 





Gus Makes a Quick Comeback 


By MARTIN BUNN 


UST after Joe Clark had opened the 
Model Garage office one morning, Doc 
Marvin telephoned him that his partner 

Gus Wilson had the flu. 

“What!” Joe yelped. “Gus sick? You're 
kidding me, Doc! Gus has never been sick 
a day in his life. ... When will he be in— 
tomorrow ? 

“No, he won't be in tomorrow, or the next 
day,” Doc said. “He'll be all right in a day 
or so, but to be safe I'm keeping him in the 
house for a week—if I can. Right now he’s 
worrying his head off about the shop.” 

“What's he worrying about?” Joe de- 
manded belligerently. “I'm here, ain't I? 
Where does he get the idea he’s the only 
one can keep this business running?” 

The result of his psychology caused Doc 
to grin. “That's just fine!"’ he said heartily. 
“Why don't you stop in on your way home 
this afternoon and tell him that? It'll re- 
lieve his mind.” 

Doc wasn't a bit worried about Gus’s 
condition, but that evening he went in to 
see him. He found his patient in a decidedly 
bad humor. 

“What's this Joe Clark Was telling me 
about you wanting to keep me cooped up 
for a week?” he wanted to know. “I feel 
fine right now, and tomorrow morning, so 
help me, I'm 

Doc slipped a 
mouth. “Tomorrow morning,” he said, 

you're going to stay in bed. Look here 
now, Gus-—-when I bring my bus into your 
shop, I don't try to tell you how to do the 
job, do I? No, siree—I give you credit for 
knowing your business. Well, now, you 


thermometer into his 


Gus stayed in bed a full week, as Doc ordered, but he growled. 


give me credit for knowing my business.” 
He withdrew the thermometer, looked at it 
for a deliberate second, and began swabbing 
it off slowly with alcohol-soaked cotton. 
“That's only fair, isn’t it?” 

“Well, if you put it that way—oh, all 
right,” Gus agreed unwillingly. “But it 
scares me when I think what's going to 
happen in the shop—with a guy who's a 
swell bookkeeper running things, and a 
grease monkey doing the work .. . I tell 
you, Doc, there'll be so much grief around 
the Model Garage when I get back that a 
week of rest in bed is going to be a total 
loss!” 


US growled and grouched every day, 
S but Doc had his way, and it was a full 
week before Gus got out of the house. Then 
he made a beeline for the Model Garage. 
He fully expected to find the shop in an un- 
holy snarl and, feeling full of pep after his 
enforced vacation, he rather looked forward 
to untangling it. 

Barely pausing to say hello to Joe Clark, 
he hurried into the shop. To his surprise he 
found no more than the usual number of 
cars on the floor awaiting attention, and 
Stan Hicks, busy over a bench job, was 
whistling cheerily. The grease monkey 
greeted him with a delighted grin. 

“Gee, boss,” he said, “I'm glad 
back!” 

“That's all right,” Gus told him with an 
attempt at casualness. ‘You've done a swell 
job keeping things going, and it was only 
to be expected that you'd run into some 
grief. We'll soon get 

“Grief?” Stan interrupted. 
“We haven't run into any grief. 
Everything's been as smooth as 
cream. What I meant was that 
I'm glad you're back because it 
was lonesome.” 

“Oh, I see,”’ Gus said. A horn 
sounded at the gas pump. “You 
go ahead with what you're do- 
ing. I'll take care of it.” 

It was Mrs. Miller. “Oh, Mr. 
Wilson, it’s so nice to see you 
back!"" she gushed. “Not that 
Mr. Clark and Stan haven't done 
wonders—why, there was some- 
thing the matter with the differ- 
ential or universal or something 
or other on my car, and Mr. 
Clark diagnosed the trouble and 


you're 
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Stan fixed it in a perfectly marvelous way. 
I told Henry that I think you deserve loads 
of credit for training that boy to do work 
as well as you do it yourself!” 

It went on that way all morning. One 
regular customer after another came in, 
said he was glad to see Gus back, and then 
told him about some job that Joe and Stan 
had taken care of. Gus noticed that all had 
been simple jobs, but nevertheless when he 
went down to the Park House for his lunch 
he was feeling considerably deflated. 

“It just shows,” he told himself a little 
ruefully, “how a fellow builds himself up 
to himself until he begins to think he’s the 
whole works—-until something shows him 
that he isn’t.” 

By the time he had finished eating he was 
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Joe Clark and Stan did almost 
everything to make the car run 
but paint the wheelbase red. 


feeling so little needed that he put in half 
an hour reading the newspaper in the lobby 
instead of hurrying back to the shop in his 
usual fashion. While he was still busy with 
his paper, Jim Fraser, who owns our town’s 
leading candy store and ice-cream parlor, 
plumped his 280 pounds in a chair beside 
him. 

“Back on the job, huh?” Fraser wheezed. 
“T'll say it’s about time! I’ve been waiting 
for you to show up to bring my car back 
after the bum job your place did on it while 
you were sick.” 

Gus experienced a pleasurable sort of 
mental glow, but he didn’t let Fraser know 
it. ‘What's the matter with your car?” he 
asked innocently. 

“Nothing,” Fraser told him sarcastically. 
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“Nothing at all—except that it burns twice 
as much gas as it ought to, and that when 
I try to drive it over 20 miles an hour it’s 
got all the pep and punch of a wet dishrag. 
Now, understand me—lI'm not claiming that 
that dumb partner of yours and your dim- 
witted helper did it any harm. What makes 
me sore is that they nicked me six bucks for 
not doing it any good. I ain't satisfied, Gus 

I really ain't!” 

“Well, I can’t blame you for that,’ Gus 
conceded. “I saw your bus outside, Jim. Let 
me drive it back to the shop.” 

Joe and Stan winced when they saw Gus 
arrive in the four-wheeled headache, but 
Gus repeated Jim Fraser's beef in the most 
natural tone he could muster. “What did you 
do with it, anyhow?” he concluded. 

Stan grinned and looked at Joe. “We did 
almost everything except paint the wheel- 
base red,” he said. 

Joe looked sheepish. “To tell the truth, 
Gus,"’ he confessed, “that job sort of had 
us stumped. We just couldn't find out what 
was the matter. We checked and rechecked 
everything we could think of, and cleaned 
the motor and tightened up the wiring con- 
nections, and so on. It seemed to run a little 
better after that, and because Fraser was 
calling me up about every hour, we gave 
it back to him.” 

Gus snorted. “How the dickens did you 
ever figure you could fix a-car up before 
you even knew what was the matter with 
it?” he demanded. 

He started the engine and listened intent- 
ly for a minute. It ran smoothly. He went 
over the carburetor and fuel pump carefully 
without finding anything wrong with either. 
Then he checked the spark plugs; they were 
all right—and so was the point setting. 

“Let's have the vacuum gauge, Stan,” he 
said. He attached it, and found that it reg- 
istered between 20” and 21” of vacuum at 
idling speed—-which was just perfect. But 
then he took the car out on the highway 
and discovered that Fraser was dead right 

that at speeds over 20 miles it was notice- 
ably sluggish. 

He drove slowly back to the shop, got out 
his Neon timing light, attached the ground 
lead near the flywheel housing, clipped the 
other to the No. 1 spark plug, and whitened 
the ignition-timing mark on the flywheel 
with chalk. Then he started the engine, and 
as the light flashed he watched the chalked 
mark, which appeared to be standing still 
in line with the timing pointer on the fly- 
wheel housing. 

“Speed her up,” he told Stan after half 
a minute. Stan opened the throttle—and 
the white mark appeared to be to the right 
of the pointer. 

“Switch her off,"’ Gus ordered. “It’s what 
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I thought-—-the timing is all right at low 
speeds, but it’s slow at high speeds. That 
makes the cylinders fire on the down stroke 
of the pistons, which results in loss of 
power and waste of gasoline. The automatic- 
advance governor in the distributor must 
have gone haywire.” 


E took the distributor apart, expecting 

to find the automatic-governor weights 

rusted and stuck. To his surprise they weren't 

and all the other parts in the distributor 

seemed to be in perfect condition. He cleaned 

them carefully, reassembled them, replaced 
the distributor, and retested it. 

The timing still was correct at low speeds 

and still late at high speeds! 

Gus muttered under his breath, took the 
distributor apart again, inspected all its 
parts, reassembled them, put the distributor 
back, and again tested it. The result was 
the same! 

This time Gus expressed himself out loud. 
Then he lit his pipe and did a few minutes 
of hard thinking. 

“That's it,” he said. “Can't be anything 
else . . . Hey, Stan! Give me a hand. We've 
got to rip this engine apart!” 

They ripped it apart until they could get 
at the timing gears. Gus examined them 
and nodded. “That's it,” he told Stan. 

“What's it?” the grease monkey de- 
manded in an injured voice. “It’s past quit- 
ting time, and I dunno what we're doing on 
this job, or why!” 

“Take a look at those timing gears.” 

Stan looked at them. “They look a little 
worn,” he said. 

“They're badly worn,” Gus corrected him. 
“That's the cause of the trouble. Ever hear 
of torsional vibration?” 

Stan grinned. “I ain't read that far in 
the book.” 

“Well,” Gus said, “it’s a sort of twisting 
vibration that occasionally causes plenty of 
hard-to-locate grief. In this particular case 
it keeps the automatic-advance governor 
from advancing the spark as the speed of 
the car is increased. That’s why this bus 
hasn't had any pep and has been burning 
up Jim Fraser’s gas fast .. . We'll have to 
put in new timing gears, and that'll be 
quite a job. How do you feel about a little 
overtime this evening?” 

Doc Marvin, passing the Model Garage 
about 11 o'clock, noticed the lights and 
went in. He found Gus washing up. 

“By George,” he squawked, “I might have 
known it! Didn't I tell you that the only 
way to get over flu is to take it easy?” 

Gus grinned. “Flu?” he said. “Honest, 
Doc, I forgot all about it. There’s nothing 
like a good tough trouble-shcoting job to 
help a man make a quick comeback!” 
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HOW GOOD 
ARE 
SYNTHETIC 
TIRES? 


Better than you may think. 
Army mileages suggest tires 


may outlast the postwar car. 


By HAL BORLAND 


rubber for some time now, are 
going to get synthetics not only on their 
first postwar cars but probably on most 
of their cars for a long time to come. 
This, in case there is any question about 
it, is good news. To take only one angle, 
those who know most about such things 
are now talking seriously about syn- 
thetic tires that will not only be punc- 
tureproof but will last as long as the 
car. And that’s just part of the picture. 

Last year America’s plants turned out 
a greater tonnage of synthetic rubber 
than we ever imported of natural rubber 
in any one year. Our production capac- 
ity is» still rising. So is the quality of 
the synthetics. The plants that fabricate 
this man-made rubber into tires and oth- 
er essential articles have solved their 
really tough problems. And those who 
know costs say that synthetic rubber 
can now be produced for 15 cents a 
pound, possibly for several cents less. 
That brings it down to where it can 
compete with natural rubber on a price 
basis. 

This doesn’t mean that natural rubber is 
out of the picture. It has, and will con- 
tinue to have, its place. But synthetic has 
already developed to a point where it has 
qualities natural rubber lacks. And, most 
important for the immediate postwar years, 
there isn’t going to be enough natural rub- 


MERICAN motorists, many of whom 
have been running on synthetic 
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Styrene, essential for buna-S rubber, is distilled in 
this towering plant of the Monsanto Chemical Company 
at Texos City, Texas. Buna-S is the synthetic rubber 
that has proved itself in the field on Army vehicles. 


ber to meet the needs of the world when this 
war is over. So, if for no other reason than 
necessity, synthetic rubber must remain in 
the picture. But there are other reasons, 
and good ones. 

There are many types of synthetic rub- 
bers. All are plastics having qualities simi- 
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lar to rubber. Various types have a con- 
siderable range of characteristics, and the 
qualities of any one can be altered during 
manufacture. 

The great bulk of our synthetic rubber is 
buna-S, also known as GR-S, the GR stand- 
ing for Government Rubber. It is made 
from butadiene and styrene, which in turn 
are made from petroleum, petroleum gases, 
and grain alcohol. Buna-S is a general-pur- 
pose rubber that can be handled much like 
natural rubber. It makes good tires, excel- 
lent tires when used with a rayon or nylon 
carcass. Virtually all the tires on our mili- 
tary vehicles are made of buna-S. The un- 
compromising test of action in the field has 
proved its quality on literally millions of 
military vehicles. 

Butyl rubber, GR-I, comes next on the 
list. It is made of isobutylene, a by-product 
of petroleum cracking. Though it, too, could 
be a general-purpose rubber, it has special 
qualities that set it apart. “It is highly im- 
permeable to gases and vapors and par- 
ticularly resistant to deterioration with age. 
Butyl inner tubes—in the best grades now 
available only for the Army—are better 
than those made of natural rubber. 

Neoprene, GR-M, was our first really suc- 
cessful synthetic rubber and had made a 
place for itself before the war. It is made 
of chloroprene, which is in turn made from 
coal and limestone. Because it costs more 
to make than buna or butyl, it is mainly 
used in special applications. It is particu- 
larly resistant to oils, chemicals, heat, air, 
and light. Also, it is almost flameproof. 


And there is buna-N, GR-N, another 
specialty rubber. Its manufacture is much 
like that of Buna-S, but its basic materials 
are butadiene and acrylonitrile instead of 
styrene. The cost is greater than that of 
buna, but it has unusual resistance to aro- 
matics and other solvents. It is used pri- 
marily for fuel lines and fuel-tank linings. 

There are other synthetic rubbers, and 
there are variations within the groups 
cited; but these indicate the particular types 
now available and being manufactured and 
used in quantity. They have been steadily 
improved ever since production got under 
way, and still further improvements are 
sure to come out of wartime experiences in 
both production and use. 

The first “synthetic” tires were compro- 
mises. Most of them had natural rubber in 
the carcass and synthetic treads. Rigorous 
tests of these in small sizes—6.00 by 16, 
for example—showed good performance. In 
medium-truck sizes, however, the treads 
chipped and cracked; in heavy-truck sizes, 
they broke down under heavy loads and 
long hauls. 

Then all-synthetic tires were made and 
tested, and they, too, broke down under se- 
vere conditions. They generated too much 
heat, and the cotton carcass couldn't stand 
up. Finally tires were made with carcasses 
of rayon and nylon and all-synthetic rub- 
ber. Meanwhile, the fabricators had learned 
a good deal about handling the synthetics 
and the chemists had found ways to beat 
the tendency of synthetic treads to crack 
and chip. These new tires really could take 
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it. They gave performance I 
under the most strenuous 
conditions that topped the 
best records of cotton-car- 
cass natural-rubber tires. 
And the new synthetic treads 
gave considerably better 
wear than natural rubber. 
Where earlier tires broke 
down at 5,000 miles when run 
at 50 miles an hour with 20 
percent overload, the new 
ones took a 30 percent over- 
load 37,000 miles at 60 miles 
an hour before failure. And 
in a test of tread material, 
synthetic tank-tread blocks lasted half 
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With this kind of tire, in use even before the war, blowouts held 
no terror. The safety tube provided time to bring the car to a stop. 


high-speed or heavy-duty strain. That heat 


again as long as similar treads of natural 
rubber. 

Performance of rayon or nylon and all- 
synthetic rubber tires in small sizes on such 
vehicles as jeeps and light cars—the size 
that will be used by most motorists—has 
been phenomenal even under extreme abuse. 

Rubber men say they would have been 
pleased, but not satisfied, if they had 
achieved synthetic tires with as much as 75 


is the principal enemy of long tire life. 
Synthetic rubbers now available for tire 
carcasses will stand up as long as the nylon 
or rayon. They are, in fact, more resistant 
than natural rubber to the deteriorating 
effects of heat, cold, air, and sunlight. 
Synthetic rubbers now in use provide 
treads good for 50,000 miles. Even better 
rubbers can be made, rubbers that will 
stand up considerably longer. But with ex- 





percent of the life of natural 
WILL 


rubber. They were, after 

all, working with new ma- /|9)@8 MILEAGE 
terials and had to devise 
new methods. And they 
point out that it took 20 
years to progress from a 
natural-rubber tire that 
gave 7,500 or 10,000 miles 
service to the prewar tire rd 
good for 30,000 to 40,000 RAYON DS. PART 

miles. Now, in about three 3 CR COREY Pe ae 
years, they have built syn- meek 
thetics that excel the best 
natural rubber tires. 

Bigger things lie ahead. 
The picture is something 
like this: 

By using the best nylon 
and rayon cords for the 
carcass, it is possible to 
build tires good for 100,000 
miles of passenger-car serv- 
ice. Nylon and rayon do not 
break down as cotton does 
under the sustained heat 
generated in a tire under 
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THE MODERN CAR HAS A on VOLUME OF RUBBER IN ITS BODY THAN, 
HAS IN ITS TIRES 


PEDALS AND 
CUSHIONS 


isting treads of the best quality, a 100,000- 
mile carcass would be good for its full life 
with, say, one retreading. 
Inner tubes made of butyl 
easily last the life of the tire, and there is 
serious talk of tires with the tubes built 
into the casings. They would be puncture- 
proof, like bulletproof gasoline tanks, ex- 
cept for major gashes such as long fabric 
cuts made by broken bottles. It is even 
possible that they may not have valve 
stems, being air-sealed at the factory. 
Such developments, naturally, would 
mean fewer tire replacements. That would 
create economic complications. One solu- 
tion would be to lease the tires instead of 
selling them—to sell tire mileage instead of 
tires. Fundamentally, this is not a new idea; 
owners of taxi and truck fleets have been 
buying tire mileage under such an arrange- 
ment for quite a while. But this plan would 
apply to literally millions of passenger cars. 
That is the major part of the picture 
There is also the matter of new engine 
types with sealed cooling systems. That 
would make it possible to run the engines 
at a considerably higher, and more efficient, 
temperature. tubber enters the picture 
here in the form of hoses and flexible joints. 
Natural rubber cannot take 250 to 300-deg. 
temperatures. Some synthetic rubbers can. 
Higher pressures and temperatures are 
also expected in lubrication systems. Again, 


rubber will 
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synthetic rubbers enter the picture. The 
same with fuel systems, possibly with high- 
pressure fuel injection. And for engine 
mounts, vibration dampeners, and torque 
checks, synthetic rubbers also have a place. 

New gaskets will be essential with the 
higher pressures expected in new motors. 
Again, the synthetics will probably solve 
the problems. One type of synthetic rubber 
is being used today for high-pressure air- 
plane gaskets, the rubber molded around a 
skeleton of copper mesh. 

Synthetic-rubber bearings have been used 
with success. Special synthetics have high 
resistance to wear and abrasion and stand 
up extremely well under a constant oil 
bath. Experience in developing bearings 
for propeller shafts in combat boats that 
give bearings excessive use may be of as- 
sistance in this field. 

There are dozens of other uses—for in- 
sulation of the electrical system, for fan 
belts, for hydraulic hoses, for windshield, 
door, and window strips, for battery cases, 
for seat cushions. And for each of these 
uses there is a synthetic rubber that will do 
the job as well as natural rubber. 

The big future, however, seems to be in 
tires. That was the big problem we faced 
when the natural-rubber supply was cut off. 
It was solved brilliantly, and the solution is 
opening a whole new vista for tomorrow’s 
motorist. 
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SAFETY LIGHTS that fit into the front 
fenders of a car, as shown in the photos 
below, throw light on one of the darker 
sides of driving. By illuminating the 
road on either side, they make it easier 
to judge clearances, give other cars a 
clearer view, cut through rain and mist, 
and aid in changing tires. By making a 
car readily visible from the side, the 
lights eliminate one cause of nighttime 
accidents. They are made by the L. D. 
Bridge Company, of Blairsville, Pa. 
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TROUBLE SHOOTING at night is no 
longer a problem for William C. Webb, 
Jr., of Darlington, S. C., who has mounted 
two lamps inside the hood of his car. 
Raising the hood causes the lights to be 
turned on automatically. A separate tog- 
gle switch snaps them off for daytime 
work on the engine of the car. 


TOGGLE SWITCH 


AUTOMATIC 
DOOR SWITCH 


= LAMPS 


BUTTON ACTUATES 
DOOR SWITCH 








ELECTRONICALLY CURED rubber and rub- 
ber products have been produced as much 
as 17 times faster than is possible by the 
use of the conventional steam method. This 
new way of vulcanizing rubber has reached 
the production stage at the Firestone Tire 
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and Rubber Co., and is expected to increase 
the output of much-needed rubber. Items 
to be processed are subjected to electronic 
heat treatments at frequencies of 10 to 100 
megacycles. The photo shows a small tire 
being removed from the electronic ‘‘cage.” 





SHARE YOUR CAR-SAVERS as you 
share your car. And if your pet auto 
tip is of interest and value to other car 
owners, it is worth money to you. Describe 
the idea in 100 words or less, and send it, 
together with pencil sketches, to the 
Automobile Editor, POPULAR SCIENCE, 
353 Fourth Avenue, New York 10, N.Y. 














USEFUL AUTO HINTS 


1] DAMAGED WHEELS often result when 

trucks or trailer tractors have been run 
with loose wheel-mounting lugs. To repair 
this defect without providing new wheels, 
remove any similar wheel in good condition, 
fit it over the damaged one as a guide, and 
drill new holes in the spaces between the 
enlarged openings.—-H. W. S. 


2 ROUNDED CORNERS on bolts that have 

been turned up tightly create a problem 
when the time comes for them to be re- 
moved. If your wrench slips, expand the 
corners of the bolthead slightly by indent- 
ing with a metal punch. The wrench will 
then be able to get a secure grip on the re- 
sisting head.—J. K. 


3 BATTERY WATER can be poured ac- 

curately, even into out-of-the-way well 
openings, with this handy filler made of a 
half-gallon jug. Drill two holes in the cork 
and insert one long glass air vent and one 
short pouring tube. An 18” section of rub- 
ber hose should be taped securely to the 
pouring tube. Bend a handle of coat-hang- 
er wire and tape it to the center of the jug 
so that it can be held with one hand while 
the other controls the flow of water.—R. S. 


4 DASHBOARD CLIPS for keeping toll 

books, route maps, addresses, or other 
needed papers at your finger tips can be 
made with just a few turns of a coil spring. 
Hook the bottom loop around a self-tapping 
screw and attach it to the dash or between 
the sections of the windshield. A _ pot-lid 
knob bolted to the top of the spring will help 
to separate the turns._-W. E. B. 


Drawings by STEWART ROUSE 























coiL 
SPRING 
with 

ENDS BENT 
INTO EYES 














POPULAR SCIENCE 




















POSTWAR KITCHENS designed for the 
hundreds of homes the British must build 
in London and other bombed-out areas com- 
bine utility, beauty, and compactness. Plas- 
tic materials will be widely used. The 
“package kitchen,” at left above, includes a 


DOUBLE-DUTY BATHROOMS are one so- 
lution to the early-morning rush problem, 
for two persons can use the room simultane- 
ously. One compartment contains the bath- 
tub and shower, the other the lavatory and 
water closet, and a door through the divid- 
ing wall provides privacy for the occupant 
of each. Improved equipment planned for 
the bathroom of tomorrow includes a cabi- 
net in which stored linens are visible 
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FOR HOME 





OWNERS 


gas cooker, water heater, refrigerator, and 
storage space, all installed at a cost of ap- 
proximately $220. The latest gas water 
heater, right, has a regulator between the 
taps to control the water temperature. 
Boiling water for tea can be drawn from it. 


through sliding glass doors, a mirror ex- 
tending to the top edge of the lavatory, and 
an improved mixer for controlling the tem- 
perature of the shower water. 
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Shelf Keeps All Shaving Needs Handy 


THIS shaving shelf fills two needs: it keeps your razor, 
brush, and soap handy so you will not have to fumble 
through a crowded medicine cabinet, and it is a con- 
venient place to put down the equipment during the 
actual process of shaving. The shelf consists of three 
pieces, all cut from ',” plywood. After jigsawing the 
parts, sand them thoroughly and assemble with brads 
and glue. Finish to suit the bathroom. If you use shaving 
lotion and shaving cream, change the dimensions to suit 
your special needs. Two screws or nails spaced to coincide 
with keyhole mounting slots hold the shelf to the wall. 
If you prefer not to keep such shaving articles in the 
open, you still should find the shelf a convenience during 
the period of actual shaving.—-BILL FREDERICKS. 
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Autographs Burned into Wood Decorate This Cigarette Box 


their names either on ordinary 
white paper or directly on a box 


AUTOGRAPHS burned into the top and sides 
of a wooden cigarette box form an original 
and flattering variation on the familiar 
guest-book idea. Have your friends sign 


made of light-colored wood. If 
they sign on paper, copy each sig- 
nature on tracing paper, find a 
spot for it on the box, and trans- 
fer to the wood with carbon 
paper. Burn in the name with a 
small-tipped burning tool or, if 
such a tool is not available, a 
short length of wire fitted into a 
wooden handle. When you have 


filled all the space, smooth the wood lightly 
with sandpaper, and finish as desired. Auto- 
graphs also make excellent decorations for 
handkerchief boxes. 


HERMAN R. WALLIN. 


Carton Turned into Useful String Holder 


PROVIDED with a face and ears, a pint ice cream carton is 
transformed into a sprightly holder for a ball of string. First, 


sketch the eyes, nose, and mouth with India ink. 


Form the 


ears by slipping two poultry markers into holes on opposite 


sides of the container. 


through a hole in the lid.—-BENJAMIN NIELSEN, 
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Place the string inside and feed it 





Spare the Bush 
Rut Save the Bowl / 


IME was when a man’s shaving mug was one 

of his oldest and proudest possessions, brave 
in gilt edging and ornate lettering. Not so with 
its successors. Today even these shapely wooden 
shaving-soap bowls seldom stay around long 
enough to feel at home. 

There's a perfect lather of ideas on this page 
illustrating the variety of uses to which your 
empty suds steins can be put. 
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NE of the oldest sports in the world, 
C archery is still going strong both for 
hunting and target shooting. Many hunters 
prefer the bow and arrow, and some states, 
especially during the war shortage of am- 
munition for sports, set aside hunting areas 
for archers only. Because it is a graceful 
and satisfying sport, many women have en- 


Feathers put on an arrow to balance it in flight 
ore carefully stripped and sized. Here, the vane 
is being separated from the quill. In some cases 
a thin portion of the quill is left on the vane. 


e 


Form is of primary importance in archery. 
So is shaping a bow. L. E. Stemmler uses 
a plane on a bowstave, above, and... 


Ac of | 


tered target-shooting archery competitions. 
The manufacture of the archer’s tackle 
requires a craftsman’s skill. One of these 
craftsmen is L. E. Stemmler, of Queens Vil- 
lage, N. Y., who is shown in the accompany- 
ing photos. Like his father before him, he 
supplies archers all over the country with 
finely made bows and other equipment. 


Bits of the plumage of last Thanksgiving’s turkey 
may guide the flight of arrows used to hunt wild 
turkeys for the next Thanksgiving. The process of 
gluing feathers on the shaft is called fletching. 


oa 


: ~ 
> 





... here he nocks the ends for the 
bowstring. One loop is permanent in a 
notch; the other can be slipped off, 


i 
Roughing out an Osage bowstave with a spokeshave. The grain 
of the wood must be carefully followed when making both the 
yew and Osage bows, and the only way to do this is by hand. 
Other popular bows are made of lemonwood and orangewood. 

A bowyer's joint, right, 

is used in joining two 

short pieces of wood 

to make a bow of the 


required length. This is 
called a double fishtail. 


Left, a composite bow 
formed of sinew and 
Asiatic buffalo horn. It 
is of the Oriental type 
and is now rarely used. 
Oddly shaped bows have 


been made for centuries. 





Strings require expert 
attention to withstand 
heavy drawing weights. 
Right below, an end of 
a tapered bowstring is 
thickened by twisting. 
Strings are made from 
flax and linen twine. 


Below, the middle of a 
bowstring is whipped, 
or served, to make it 
stronger at the point 
where arrows touch it. 











W JOD is one of mankind's oldest struc- 
tural materials. We all know that it 
has its faults—-that, for instance, it is weak 
icross the grain and subject to attack by 
fire, by termites, and by rot fungus——but it 
is comparatively cheap, readily available, 
ind easy to use. Progress has been made 
in working and fabricating wood—the tools 
we use aren't the same as the ones Noah 
used when building the Ark, nor do we any 
longer fasten the various parts of a boat 
together with treenails, as he did—but the 
basic material, with all its faults, has until 
recently remained the same. 

Now, however, through the magic of 
chemistry wood is being made over into ma- 
terials entirely different in character. In 
fact, so varied are these new materials that 
German technicians felt wood deserved a new 
name. Their syllable smiths thereupon turned 
out a new word—universalrohstoff—univer- 
sal raw stuff, raw material from which 
many things can be made. Among the many 
newly deveioped types of wood products, 
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Out of the test tube 
are coming brand-new 
wood products such as 
uralloy, left, which can 
be tied into knots. 


two are of especial interest to the crafts- 
man—the glued woods and the improved 
woods. 

The first and most familiar of the glued 
woods is plywood. It consists of a combina- 
tion of three or more glued-up sheets of 
veneer. The grain of each ply runs at right 
angles to the grain of the sheet next to it. 
This makes a plywood panel as strong along 
its width as it is along the length. Because 
it can be made with any number of plies, 
because the plies can be of any desired 
thickness, and because they can be of any 
species or combination of species, it is pos- 
sible to obtain a plywood to suit almost any 
special purpose. Until the development of 
plywood no board could be longer or wider 
than the tree from which it was cut. Now 
there is practically no limit to the possible 
size. 

Plywood has been used for many years, 
but has become important as a material for 
outdoor use only since weather-resistant 
glues were developed. Ordinary plywood de- 
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pends on the cross-banding 
of the plies to restrain across- 
the-grain dimensional changes 
mechanically. Since it is im- 
possible to prevent such swell- 
ing and shrinking by mechan- 
ical means, this restraint 
merely alters the direction of 
the dimensional change. In- 
stead of swelling across the 
grain, the wood swells in 
thickness, causing unevenly 
developed stresses. These 
cause the plies to work and 
result in serious face check- 
ing. 

To reduce these stresses to 
such an extent that checking 


Tubular plywood is light enough 
to float, yet can bear a heavier 
load than can steel tubing. This 
characteristic makes it a sound 
building material. It has great 
possibilities for the craftsman 
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BONDING 


RESIN WITH RESIN GLUE 


is practically eliminated, resin glues are now 
being used. Of these probably the most ef- 
fective stabilizers are the phenolic resins. 
The ureal resins, especially methylolurea, 
are also good, but reduce swelling and 
shrinking but half as much as do the 
phenolics. 

Both the plywoods and the other types of 
resin-impregnated woods that are described 
below have a number of desirable qualities 
that natural woods do not. They are resist- 
ant to moisture, rot, termites, electricity, 
fire, and acid. Weather and temperature 
changes have little effect on them. Their 
compressive strength and hardness are 
increased by as much as 50 percent. In one 
very important respect, however, they are 
inferior to the natural woods—their impact 
strength is materially reduced; that is, both 
phenolic resin and ureal resin embrittle 
wood to a large degree. 

If experiments now under.way are suc- 
cessful, this fault will be minimized. Just 
as soft steel, which is not brittle, may be 
casehardened to give it a strong, hard ex- 
terior while the core remains resilient and 
impact-resistant, so wood may be treated 
by partially impregnating it with resins and 
differentially compressing it to produce a 
hardened surface while the untreated inner 
fibers remain in a natural, resilient state to 


In making compreg, both 
heat and compression are 
applied. That pressure is 
effective is graphically 
shown above. The samples 
were all originally the 
same, but each has been 
compressed differently. 
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THIN SHEETS [ 


Impreg, a plywood-like material of 
limited usefulness, was developed 
by the Forest Products Laboratory. 
It has been largely superseded by 
compreg, which is described below. 


withstand impact stresses. This 
casehardened resin-impregnat- 
ed wood would seem to have a 
real future in the construction 
of trestles, towers, buildings, 
boats, and planes. 

In a new type of plywood, thin veneers are 
wound on mandrels to form hollow tubes. 
These are bonded with phenolic or ureal 
resins under pressure and heat. The prod- 
uct is called tubular plywood. It varies in 
diameter from about 1%” to 12” or more. 
Since it has a specific gravity of consider- 
ably less than 1.0, it will float. Weight for 
weight it will carry a heavier load than steel 
tubing. In working it, ordinary woodwork- 
ing tools can be used. It won't splinter and 
can be threaded. 

At present it is being used for aircraft 
stiffeners, electrical conduits, antenna masts, 
shipping containers, life rafts, and telescop- 
ing tent poles and boat masts. In the home 
it might be used for lighting fixtures, furni- 
ture and picture frames, and air-condition- 
ing ducts. Other miscellaneous potential 
uses include ski-pole, tennis-racket, and 
golf-club handles, ship railings, oars, lad- 
ders, tripods, flashlight cases, thermos-bot- 
tle covers, musical instruments, and lipstick 
cases. And these are only adaptations of 
products now in use. 

Similar to plywood, except that the grains 
of the laminations all run in the same direc- 
tion, is an improved wood product known 
as impreg. It is made by soaking wood 
veneers in raw phenolic resin, stacking 
them, and applying pressure until the resin 
has set. Impreg has a grain like wood, but 
it is a harder, firmer, and heavier material. 
Developed by the Forest Products Labora- 
tory of the U.S. Department of Agriculture, 
its most important use seems to be for gears 
and bearings in machinery. 

Another improved laminated product, 
called compreg, is made the same way as 
impreg except that heat as well as pressure 
is applied when the resin is setting. The 
resultant material is one third to one half 
as thick as the original veneers. It has all 
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HEAT AND 


RESIN Pressure COMPREG 





In the picture at the left below, 
a technician removes a specimen of 
staypak from a hot-platen press 
while holding in his other hand a 
piece of the white fir from which 
the staypok was made. A close-up 
of the two samples appears at the 
right. The staypak is much thinner 
than the original wood and has a 
rich, dark finish throughout. It is 
about twice as tough as compreg. 


LUMBER SOLUTION 


of the advantages of impreg plus increased 
density and hardness, high luster, and a rich, 
dark finish throughout. The increase in den- 
sity increases the tensile strength, but at the 
same time increases the brittleness of the 
substance; thus compreg has less elasticity 
and impact strength than impreg. Since it 
has such great density, metalworking rather 
than woodworking toois should be used when 
machining it. The Forest Products Labora- 
tory, which developed compreg, announces 
that it is now being used in such diverse 
products as nuts and bolts, plane propellers, 
and aircraft-carrier decks. 

Staypak is probably the most universally 
applicable of the new improved woods. It is 
formed by subjecting a block of soft wood 
to extreme compression under certain opti- 
mum conditions of temperature and mois- 
ture. The chief advantage that staypak has 
over the other products described here is 
that, because no resin solution is used dur- 
ing the forming process, it is not brittle. The 
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HEAT AND 
PRESSURE 


Green lumber for uralloy can 
be treated with urea or with 
urea aldehyde. Urea produces 
a thermoplastic uralloy, while 
that made with urea aldehyde 
is thermosetting. The latter re- 
tains its shape permanently 
once formed, while the thermo- 
plastic type can be reshaped 
into new forms at any time by 
the application of more heat. 


compressed woods developed prior to stay- 
pak were all susceptible, under high mois- 
ture conditions, to swelling and to “spring- 
back”—a release of the pent-up stresses 
that result from compression. While stay- 
pak will also swell, the swelling is so slow 
that for many purposes it need not be con- 
sidered. (Turn the page.] 
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VACUUM 


Physically, staypak, which 
was developed by the Forest 


Transmuted wood was used in 
making the items shown here. 
All are much stronger than 


Products Laboratory, is very 
hard, is about twice as tough 
as compreg, and has a rich 
finish throughout It ma- 
chines nicely with metalworking tools and 
takes a good polish on all cut surfaces. It 
can be glued to itself and to untreated wood. 
Its high impact strength makes it useful for 
strengthening the joints between fuselages 
and wings in small planes, and for propel- 
lers, tool handles, mallet heads, sheaves, 
gears, and so on. Because it swells, al- 
though slowly, it is not recommended for 
underwater use 

tecently a special treatment was devised 
that alters wood so, when heated, that it be- 
comes sufficiently plastic to be bent easily 
into any desired shape, compressed, and 
even tied into knots. In this treatment, 
green wood is impregnated with a concen- 
trated solution of urea aldehyde; then air or 
kiln-dried. When cool, the improved wood, 
known as uralloy, is almost as hard as iron 
and permanently holds the shape to which 


they 


would have 
made from untreated wood. 


been if 


it has been bent. Since it is brittle and but 
half as stable as phenolic-resin treated wood, 
uralloy’s usefulness is largely limited to 
decorative objects. In this limited field, 
though, the material opens up new vistas 
to the ingenious designer and craftsman. 

Still another improved wood product is 
transmuted wood, which was developed by 
the Forest Products Laboratory and, in 
parallel research, by E. I. DuPont de Ne- 
mours and Company. In producing it, un- 
treated wood is placed in a chamber and 
the air is exhausted. After an interval of 
time, a water solution of methylolurea is put 
in the chamber and air pressure is applied. 
When the proper degree of absorption is at- 
tained, the wood is removed from the cham- 
ber for drying. Color can be imparted per- 
manently to the wood by mixing a dye with 
the impregnating chemical. 

By this process some of the 
softer of the so-called hard- 


That transmuted wood is more 
warp-resistant than natural 
wood is quickly demonstrated 
by laying an untreated and 
a treated veneer on a damp 
surface, as shown at left. 


That it is heat resistant 
as well is indicated by the 
test shown below. The photo 
at the left shows the time 
needed for cutting through 
steel with an oxyacetylene 
torch. The other indicates 
that transmuted wood takes 
about twice the time to cut. 


woods can be made harder 
than ebony. When it is real- 
ized that of more than 1,100 
varieties of wood in the Unit- 
ed States, only 50 or so are 
commercially usable, this 
transmutation process takes 
on special significance, for it 
holds out the hope that many 
of the valueless woods can be 
made over, and that soft- 
woods may yet find their way 
into the finest products of the 
woodworker’s art. 





This Back-Fence Tomeat Cant Dodge Fr 


By MYRON FLEISHMAN 


AVE you ever pitched a shoe at a yowling cat with only the 

light of the moon to aim by? Unless you're big-league 
material, the chances are that you missed Old Tom by a mile. 
Here's a tricky game that shows how tough it is to knock 
puss off a fence and, incidentally, helps sharpen your aim for 
future contests with back-fence feline tenors. 

If you have a picket fence, you need only cut out the cat and 
mount it on the upper rail, using a tight hinge so that it won’t 
topple backward if the ball merely hits the fence. Mark the 
rail with scoring numbers. 

To build a portable fence that can be carried about the lawn, 
cut 11 pickets and nail them to two rails. Nail two blocks 
about 24” apart to the bottom rail and on these mount the feet. 

In playing, hold a 20’ coil of clothesline loosely in one hand 
and throw the ball with the other. Score 25 points if you hit 
the cat; if the line straddles the rail, credit yourself with the 
score made. A pull on the line retrieves the ball. 
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Some can openers cause bits of metal to drop into 
the can as it opens. To check on your opener, take 
a can already opened smoothly at one end, wash it 
well with hot water and soap to remove all grease, 
dry thoroughly, and place it, opening down, upon a 
sheet of glossy white paper. Then cut off the top 
with the suspected opener. Should any slivers be 
released they will be easily visible on the paper. 


BITS OF 
METAL 





APPLY NAIL POLISH TO CLOTH PATCH 


To repair small holes in rubber articles, apply a 
thin coat of fingernail polish around the brecok 
and press down a cotton patch. When the polish is 
dry, apply several more coats and leave overnight. 


No artistic ability is required 
to cover small spots and stains 
on wallpaper with pastel crayons. 
A good color match is possible. 


When packing jars of vegetables 
or fruits for moving, stretch a 
jor rubber around each. Jostling 
then will not break the glass. 


Suit boxes, useful for storing blankets and other 
items, can be shortened to fit into a closet by 
cutting off the end and using it as a pattern to 
lay out a new end, including new flaps and slits. 


lf cut down, as shown below, and 
supported by a heavy string, a 
cardboard box makes a handy 
temporary shelf for light objects. 
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THE HOME SHIPSHAPE 


CUT WIRE AND 
BEND TO FORM 


HOOKS 
“a 


ie . - 
~~" SPEEDOMETER 
CABLE 


By unwinding |” or so of the cable wire wrapper of an old 
speedometer cable and bending it to form hooks, you can 
make an excellent tool for removing objects from a drain 
that has failed to respond to customary grease solvents. 


Removal of one pane from a French door and substitution 
of an adjustable window will ventilate a living room as 
needed without drafts. A short length of chain permits 
fastening the window opening in any desired position. 




















PUSH EARTH 3/4” 
AWAY FROM CURB 











Trimming a lawn is made easier by pushing 
sod away from the concrete curb %4” with 
a flat spade, thus forming a trench along 
which clippers can move without hindrance. 











Plant-dusting powder is easily applied in 
small amounts by squeezing the sides of a 
poper bag notched halfway up on two 
edges. Fill the bag one-third full and close. 














lf thrust through the floor and covered 
with a screen, a flexible chrome-finished 
hose 3” in diameter will carry a supply of 
cool cir up to your refrigerator radiator. 
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Thin veneer cutouts make up this richly decorated chessboard. 


By EDWIN M. LOVE 


ICH decorations suggesting the hand of 
R a master craftsman are possible with 
the ancient art of inlaying and mar- 
quetry; yet anyone who has fair skill with 
tools can undertake this work with confi- 
dence. Some uninvolved designs, especially 
many suitable for inlays, may well be cut 
with a hand scroll saw; but for more intri- 
cate patterns, such as those on the chess- 
board shown above, a power jigsaw is es- 
sential. 

Inlay is a term often applied to both 
forms of the art. Strictly speaking, however, 
it means the mortising of cutouts from wood 
or other materials into a solid ground of 
wood, while marquetry is a pattern of pieces 
cut from thin sheets and glued to a backing 
over which it forms a complete veneer. Put- 
ting the pieces together is like working a 
jigsaw puzzle. 

How is inlaying done? Preparation of 
both the inlay and the ground into which it 
is to be glued is shown in Fig. 1. Materials 
44” or more thick are generally used for the 
inlay. Paste a paper pattern on the inlay 
stock, or transfer it with carbon paper or 
by other means, and saw out the part. Since 
waste wood surrounds the piece, there will 
be maneuvering space for a saw blade as 
wide as 1/16”. Saw in the waste, grazing 
the line and undercutting slightly. 

Press the inlay on the ground and scribe 
around it with a sharp pencil or a steel 
point to trace guide lines for gouging out 
the mortise. If preferred, duplicate paper 
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MARQUETRY 


patterns can be made at the start 
and one of them pasted to the 
ground, or the pattern can be 
traced on the stock with a carbon. 
Fit the inlay pieces to their mor- 
tises and glue them with plastic 
or stainless casein glue. 

Are fine marquetry woods 
available? Veneers cut from rare 
and beautiful woods, usually 
1/28” thick, are used. They are 
carried by many dealers. If a 
suitable variety is difficult to ob- 
tain, some pieces may be stained 
with ordinary water-color paints 
after the project has been com- 
pleted. Sanding after the stain 
has dried will flatten raised grain 
and even the color. 

What are the steps in sawing? 
There are two common methods 
of sawing out pieces for marquetry. One in- 
volves the stacking of the required veneers 
in a pad, attention being paid to direction of 
grain as well as to kinds of wood, and saw- 
ing the ground and all pieces from this pad, 
as in Fig. 2. In this way, regardless of ir- 
regularities in sawing, all fits will be ac- 
curate, but the corners will be somewhat 
rounded and fine blades must be used to 
avoid too wide a kerf. These fragile blades 
are, of course, easily broken. The other 
method also requires stacking, but the pat- 
terns for the pieces are laid out individually, 
as in Fig. 3, and waste wood is provided for 
the kerfs. This assures sharp corners be- 
cause drilled holes to start the saw will be 
in waste, but fit will depend on skill in saw- 
ing and the amount of sawing is doubled. 

The jigsaw blade must be adjusted to cut 
at exactly right angles to the table. Thread 
the blade through the starting hole, clamp 
the upper end in its chuck, and tension the 
spring just enough to draw the blade 
straight. An individual guide, which has 
a narrow tip slit to fit the blade, is prefer- 
able to a standard guide because it gives 
a better view of the work. 

For an example of the procedure, consider 
the chessboard bishop squares. Four such 
are required, two black and two white, and 
four different veneers are specified. Wal- 
nut, maple burl, primavera, and pearwood 
are used for the black squares, and walnut, 
primavera, and pearwood for the white. A 
black and a white square can be paired in 
cutting since some parts that are waste for 
one can be used in the other. This does not 
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FOR THE HOME CRAFTSMAN 
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TRACED 
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IN WASTE 


hold true for the cross on the miter, which 
is walnut for both black and white squares. 

A pad for one such pair can be made from 
two walnut veneers, two maple-burl veneers, 
two primavera, and one pearwood. The 


SPLIT LINE 
KERF IN WASTE 


CODE OF WOODS 
1. WALNUT 
2. MAPLE BURL 
3. PRIMAVERA 
4. PEARWOOD 


extra maple-burl and primavera sheets are 
needed because of change in grain direction, 
the panels having horizontal grain and the 
pieces representing miter and robe having 
vertical grain. A face for the black bishop 


Pieces of marquetry and grounds are sawed in pads. The board clamped to the table keeps the parts from 
falling through. At right, a screwhead protruding from a block routs the bottom of an inlay mortise. 
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Plain squares for the chessboard assembly are cut to size in a miter box. Taper sawing, as at the right, 
compensates for saw kerf. Inlay and ground are cut from a double thickness, and only one of each used. 


is cut from the same pearwood veneer that 
provides the ground for the white, and a 
second pearwood sheet is unnecessary. 

Since four bishop squares are called for, 
the requirements are doubled, and a pad 
with 14 pieces of veneer instead of seven is 
stacked and sandwiched between top and 
bottom blinds of thicker veneer, as shown in 
Fig. 2. All grain direction will be vertical 
except for two maple-burl and two prima- 
vera Hold the pad together with 
thin brads driven in waste wood at the four 
corners and bent over at the top. 

Drill a small hole in the sharp corner in 
each piece for starting a fine saw blade, and 
yne piece at a time, being sure 
to saw exactly on the line. The procedure is 
something like this: Cut one panel, remove 
the work and the saw guide, and pick out 
the pieces, putting in individual boxes those 
required for each bishop square and discard- 
ing the waste. Then cut out and sort the 
other panel; then the cross, next the face, 
next the stole, and finally the miter and robe 
in one piece. This leaves the ground, which 
needs now only to be trimmed on the out- 


sheets 


then saw out 


side edge 
Two pads are 

lustrated in Fig. 3, one for the ground and 
one for the marquetry pieces. Make up the 
one for the ground with two walnut layers 
and two of pearwood, and lay out on it the 
pattern for the background, the face, the 
stole, and tw Space for the sec- 
ond cross can be found in waste wood in one 
of the panels or in the robe. Saw out the 
small pieces first and then the outline for 


required for the method il- 


crosses 
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the ground, splitting the pattern lines in the 
center and putting the kerf in waste. Retain 
the four grounds, two pearwood and two 
walnut crosses, two walnut stoles, and two 
pearwood faces, and discard the rest. 

The second pad is made up of two sheets 
each of maple burl and primavera. On it 
are laid out one pattern each for the left 
and right panels, the face, the stole, and the 
miter and robe, the last being in one piece. 
Lay them all out with vertical grain except 
the panels, which should have horizontal 
grain. Saw as before, splitting the guide 
lines and putting the kerf in waste. Keep 
all the panels and miters and robes and the 
primavera faces and stoles. The maple-burl 
faces and stoles are not needed. 

Designs for the other decorated squares 
are given in Fig. 4. All are made on the 
same principle. 

How are plain squares cut? Walnut and 
pearwood veneers are sawed approximately 
to width for the 16 dark squares and the 16 
light. Strips are clamped together for joint- 
ing the edges of each and are cut to length 
in a miter box, as shown in the photo at 
left above. While still clamped they are also 
cut to exact width. 

Is assembly difficult? The parts for each 
decorated square are put together like a jig- 
saw puzzle, spaced evenly at the joints, and 
pasted on strong paper. Plastic composition 
wood or a mixture of glue and fine sawdust 
is then rubbed into the joints. The squares 
are next pasted on a paper layout of the 
chessboard, which has been fastened with 
tape or thumbtacks to a wide board. As- 
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sembly should begin at a corner, and 
the edges should be fitted with a block 
plane and cabinet file. After all the 
Squares are in place, the outer edges 
can be jointed by loosening the paper, 
sliding the edge a little beyond the edge 
of the board, and clamping another 
board on top so a jack plane can be 
used. The paper backing is folded down 
out of the way while planing is done. 
The border strip or strips selected for 
the chessboard are attached next. 

Before gluing the marquetry to its 
backing of heavy plywood, paper is 
pasted on the top of the assembly and 
weighted, and when this has dried, the 
paper on the bottom is dampened and 
pulled off. Gluing is done in clamps 
with newspapers or the like and a caul 
board of %” plywood covering the face, 
as in Fig. 5. Slight unevenness that 
may show when the papers are sponged 
off can be trued by light sanding, which 
should be with the grain wherever pos- 
sible. The light woods are coated with 
white shellac before finishing. Periodic 
light applications of wax will help keep 
the board in good condition. 

Can perfect inlay joints be assured? 
Taper cutting, as shown in Fig. 6, is 
one method. If the saw table is tilted at 
the correct angle, the upper piece will 
wedge into the ground and compensate 
for the saw kerf. Only one inlay and 
ground can be cut at a time, and several 
gluing operations will be required if in- 
lays are ina variety of colors. In gen- CASTLE KNIGHT 
eral, the quality of inlay joints is gov- Fig.4 CODE OF wooos 
erned by the care and skill that are 1. WALNUT 4. PEARWOOO 7. MOLLY 


used in sawing out the parts. 2.MAPLE BURL 5. SATINWOOD ©. BENIN 
3. PRIMAVERA 6. GREENHEART 


Gluing marquetry to a backing is done under a pad and caul. Taper-cutting procedure is shown at right. 
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DOLL HOUSE 


DE LUXE 


HEN 14-year-old S$ 
sets to work to « 


lean 


O'Neill 


house, 


that is, her doll house, it takes a good 
all the tiny 


house is 4 


five or six hours to dust 
fittings thoroughly. The 


by 8 and has three stories, 11 


a roof garden, a garage, 


and 


creation room. It is divided 
middle to provide access to all rooms. 

Sally's mother, Mrs. Cecelia O'Neill, 
of Newark, N. J., shown in the picture 


at right, began building 


the 


rooms, 
a re- 
in the 


house 


and its furnishings four years ago. 





Brightly colored flowers in 
a 2" wide bed border the 
side porch of this elaborate 
doll house. Note the porch 
furniture built in the best 
modern style, each piece an 
example of the careful work 
found throughout the house. 


How complete the house is 
in fine detail is shown by the 
grouping below. The photo 
on the dressing table is no 
larger than a_ postage 
stamp, and the boudoir 
lamps, the perfume bottle, 
and tray are all in scale. 











Features include ceiling lights made from auto 
taillights, window frames from metal parts of 
pocketbooks and kitchen graters, a newel from 
a holder for corn on the cob, carpets from a bed- 
spread, and bearskin rugs from an old fur. Mrs. 
O'Neill doubts that the house will ever be really 
finished, for there are always improvements such 
as new decorations and arrangements of furniture. 


This game table, set up for 
bridge or chess, is barely a 
cigarette length in width— 
that's a cigarette lying across 
its top. It required many 
hours of work to build such 
furnishings in the quantity 
necessary for the mansion. 


In the room below, there is 
even a basket of logs ready 
to place on the andirons in 
the handsome fireplace. The 
rug was part of an old fur 
collar and looks like real 
bearskin. Logs were formed 
of twigs cut to scale length. 








Poeket Golf Course Will Plumb Your Patienee 


Lay out a grid of 4" squares large enough 
to accommodate a rectangle 3%" by 5%"; 
then draw on the playing surface as shown. 


HEN your head begins to spin, you may just 

as well quit trying—but you won't. Rolling 
the ball on the tortuous path to its goal requires 
a keen eye and a steady hand. 

The game is made of 14-ply show-card board. 
Cut the individual parts with a sharp knife and 
a metal-edged ruler. Make the playing surface of 
the same kind of material as the case, but you 
will find a lighter shade preferable. Smooth all 
edges with fine sandpaper. 

A strip of cardboard should be glued under- 
neath the oval goal opening. In making the bunker, 
cut half through the underside, bevel the edges 
slightly, and apply a coat of glue to the shallow 
groove. The bend in the ramp should be similarly 
treated. Finish with several coats of floor wax. 

The single moving part consists of a 3/16” bear- 
ing ball. If it proves too difficult to make the goal, 
a slight groove may be drawn along the path of 
the ball; another alternative is to assign partial 
values to the intermediate traps.—-FRANK SHORE. 





Shutoff Nozzle on Water Pipe 


Is Garden Drinking Fountain 
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ANY amateur plumber can install this drink- 
ing fountain on a lawn or back-yard pipe and 
solve the problem of thirsty children trooping 
in and out of the house during warm weather. 
The kids will love it, mother will be relieved, 
and it will be handy for thirsty gardeners, too. for filling radiators. The nozzle is at- 
The faucet itself is a grip shutoff nozzle in- tached to the standpipe with a 90-deg. 
verted to create a fountain stream. It will be elbow and a tee below the garden-hose 
recognized as the type used'at gasoline stations valve.--KENDRICK M. MARTIN. 





SIPHON TUBES of transparent plastic are being used 
successfully by irrigation farmers in the West to carry 
water direct from the lateral without cutting the ditch 
bank as in the past. When one field or part of a field is 
irrigated, all the farmer has to do is pick up the tubes 
and reset them in another spot. The tubes, usually 36 
long with a diameter of 1” to 215”, can be bent to any 
needed angle when heated in het water. After cooling 
they retain the shape given them. 

Almost perfect results are attained if the water is 4” 
to 6” above the level of the field and the lateral has a 
fall of 1” to 100’. The tubes work as well in soft field 
laterals as they do in the sodded ones at the end of the 
field, making it possible to reduce the length of the run 
by using frequent cross-field laterals. Farmers who are 
using the tubes report that irrigation labor costs have 
been cut as much as 50 percent..- ARTHUR W. EMERSON. 


WATERMELON RINDS are measured for ripeness and the force needed to break the 
breakage resistance at Cornell University fruit. The experience of some shippers also 
with a device operating on the principle of suggests that breakage resistance is an in- 
a nutcracker. The method was developed dependent characteristic—JAMES S. KNAPP. 
by scientists who have been cross- 
ing watermelon varieties in an 
effort to produce a _ tough-rind 
Honey Cream, which is a popular- 
selling melon in New York State. 
To pick out the melons that 
have a tougher hide than the 
parent stock, the scientists use a 
plank as a lever and apply pres- 
sure until the melon bursts. 
Scales under the melon register 
the force in pounds at the time 
of breakage. Results so far show 
no relation between: the size or 














Lutz Yoursely 


on These Woodworking Terms 


FIRST you take the whatchamacallit 
and cut a 6” thingamajig across the 
whosis—why, what’s the matter? Don’t 
you understand simple English? Well, as 
a matter of fact, shop-talk sometimes 


does sound like double-talk because you 
can’t find just the word you want. For 
example, how would you describe the 
details below? Don’t stand on your head 
for the answers—turn the page over. 
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LILLIPUTIAN LIBERATOR 


B-24 .. . Our Air Force’s Giant Four-Motor Bomber in Miniature 


With a bomb capacity of well over four tons, the Liberator has no peer as a machine of destruction. 


By JOHNNIE CASBURN 


(as ee a heavier bomb load farther 


and faster than any other American 
bomber of the same size, the Liberator has 
been of yeoman’'s service to our armed 
forces. Winging its way across flak-filled 
skies, it has carried out countless missions 
against the enemy. It is powered with four 
14-cylinder 1,200-hp. Pratt and Whitney en- 
gines and has a Davis wing with a span of 
some 110’. These combine to give a top speed 
exceeding 300 m.p.h. A bomb load of well 
over four tons can be carried on flights to 
distant targets Designed especially for 
long-range bombing, the B-24 has a service 
ceiling of 35,000’ and a range reaching be- 
yond 3,000 miles. 
The model can be made of white pine, 
balsa, or any other soft wood. Follow the 
procedure described in previous articles in 


this series. Fashion the engine nacelles and 


the gun turrets separately, not as integral 
parts of the wing and fuselage. Use model- 
airplane cement to hold the component parts 
together and plastic composition wood at 
the joints to form fairing fillets. 

The gleaming-smooth finish that you have 
admired in professionally built models is not 
difficult to reproduce. You will need some 
400 wet-or-dry sandpaper, some white sur- 
facing putty, a bottle of clear lacquer or 
dope, some pyroxylin primer surfacer, and a 
bottle of aluminum lacquer or dope. The 
sandpaper, dipped in gasoline or water, is 
used after each step in the finishing process. 
Fill all small holes and cracks with white 
surfacing putty; then apply two coats of the 
clear lacquer or dope. Next, put on coat 
after coat of the primer surfacer, sanding 
between coats, until you have a hard, slick 
surface. Finish with several layers of the 
aluminum lacquer or dope, again sanding 
between coats. Thin lacquer before using. 


Huge and formidable, the B-24 has earned its spurs both over war-torn Europe and in the South Pacific. 
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——NEwW SHOP IDEAS 


AN ADJUSTABLE DOG comés in handy if 
you use faceplates of several different sizes. 
The one shown in the photos above may be 
put together from a piece of %” steel plate, 
length of rod, and a hollow- 
head screw. Draw the layout of the dog on 
the plate and drill a row of overlapping 
holes in the tailpiece, as at the left above 
Che large opening for the work is located 
with two additional after which the 


a short steel 


holes, 


ANGLE IRONS that will retain their ac- 
curacy and usefulness for years are worth 
some extra effort in making. Cut them from 
structural-steel angle stock and weld a pair 
of steel ribs in each. Heat them to about 
1,300 deg. and allow to cool slowly to re- 
welding Next, plane them 
including the ends, and drill and 
holes as in the drawing. These 


lieve stresses 
square, 


hamfer the 
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piece is mounted in the four-jaw chuck and 
bored out, as in the center photo above. The 
slot and center aperture are then opened out 
with a file. By sawing closely to the out- 
line, bring the dog to final shape and finish 
it off by filing. The driving tail is turned 
from 14” steel rod to the dimensions indi- 
cated and threaded ',”-28. A nut, washer, 
.”-20 hollow-head screw, and wrench to fit 
complete the job.—C. W. Woopson. 


may of course be varied to suit the user, but 
11/16” holes clear %” bolts on machine 
tables and faceplates while the holes tapped 
5/16"-18 will take clamps or parallels for 
mounting work. Use an F drill (.257") as 
the tap drill for the smaller holes, running 
it through after threading to provide clear- 
ance for 1,” screws. Next, pack-harden the 
angle irons to a depth of from 1/32” to 
1/16”, sending them 
out if necessary to a 
heat-treatment spe- 
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cialist. Finally, re- 
heat the irons to a 
light straw color to 
relieve stresses, sur- 
face-grind the faces 
90 deg. to each other, 
and grind the back 
edges of the irons to 
45 deg. with the 
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faces.—J. A. BLAKER. 
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RADIUS TOOLS may be dressed to 
final shape or resharpened by lap- 
ping with a piece of wire charged 
with abrasive grains. The radius of 
the lap should naturally be the same 
as that desired in the tool notch, and 
the lap should be of copper or other 
soft metal, rather than steel. A rod 
or tube can be used for producing 
larger radiuses. For fast cutting, use 
No. 100 grit, finishing off with a finer 
grit for the final honing. Mixing the 
grit with water or ail will help in 
charging the lap. This wrinkle is 
particularly handy when a grinding 
wheel dressed to the desired radius 
is not warranted for preparing just 
one radius tool.—W. E. B. 














GANG MANDRELS speed up production 
when a number of gear blanks, disks, or 
other flat circular parts must be turned to 


diameter. In making such a mandrel, the 
shaft is turned to a snug fit in the center 
holes of the disks, a shoulder is machined on 
one end, and the opposite end is threaded for 


Flat, circular parts such as gear blanks or disks may 
be speedily turned ta a uniform diameter with a gang 
mandrel. It's especially handy when using thin stock. 
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CHATTER, often a chronic complaint with 
fly-cutter bars, is held to a minimum with 
the milling-machine tool illustrated at the 
left. Besides being unusually rigid, the 
holder is of particular value when no milling 
cutter is at hand for a special job, since 
only a few minutes are required to grind a 
single-point tool. The dimensions should be 
designed to suit the machine arbor and the 
cutting tools to be used. For heavy duty 
the device should be shaped from one piece 
of steel, but for light service a holder might 
be made by brazing the sidepiece or pieces 
to some round stock.—PHILLIP C. KENDALL. 


the hex nut that clamps the blanks in place 
under a heavy collar. Mill or file a flat on 
the shouldered end so that it can be driven 
by a lathe dog.—cC. W. W. 






































AUTOMATIC 


Above and right, a trigger 
keeps the half-nut lever 
engaged ogainst the spring 
tension. When the trigger 
hits the stop rod as below, 
the spring snaps the lever 
up, disengaging the feed. 


OST lathe opera- 
M tors, whether they 
ire in commercial or 
take 


care to see 


basement shops, 
particular 
that the power feed is 
disengaged in time to 
keep it from driving the 
carriage into the head- 
stock. That one time in 
i million, however, 
when attention is di- 
verted for too long or 
it the wrong moment 
iy mean aé_é costly 
breakdown of _irreplace equipment. 
lo guard against this, many of the larger 
lathes are provided with an automatic feed 
stop. The attachment is not standard equip- 
r small lathes of the home workshop 
to make, nor is 


able 


ment f 
but it is not expensive 
ita < mmplicated device 

1 a feed stop, both accurate and fool- 

is shown above and in the drawing 
on the facing page. It was made entirely 
from scrap materials, and one piece—the 
release-rod assembly, on which there is little 
from hardwood if 


steel is 


type, 


strain—-can even be cut 
i sufficiently large piece of mild 
not available 


172 


FEED 


Besides providing a safety factor to pre- 
vent damage to your machinery, it will be 
found exceptionally useful where precision 
is required, as in turning to a shoulder on 
duplicate parts or for internal threading, 
where the feed must stop at exactly the 
same place at the end of each cut. The trip 
can be set to halt the longitudinal feed at 
any desired point within a tolerance of .001”. 

In use, the stop disengages the feed by 
moving the half-nut lever through a spring 
action. Three screws hold the assembly to 
the apron, and one screw and a lock pin 
attach it to the half-nut lever. It can be re- 
moved in a few seconds, but the device is so 
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FOR YOUR LATHE 


compact that this will seldom be necessary. 
The stop shown was made for use on a 
10” lathe on which the half-nut lever dis- 
engaged the feed upon being raised. On 
a lathe where the lever is thrown down to 
disengage the feed, the spring action will, of 
course, have to be redesigned to suit. Smooth 
operation depends upon accurate placement 
of all parts, so it will be wise to make a 
working model of wood first in this case 
and from this to make the final unit. Atten- 
tion should be paid to the back plate, which 
must be shaped so as not to cover or inter- 
fere with adjustments on the carriage apron. 
Care must also be taken with the spring 
tension on the trigger release. This should 
be just sufficient to carry the latch and 
attached half-nut lever to the stop position, 
in which the spring should be under only 
slight tension. Part of a tightly wound 4 
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spring of the type that can be purchased at 
a hardware store will have sufficient tension 
when extended to move the lever without 
undue snap. 

The best angle between the latch and half- 
nut lever (55 deg. for the unit shown) is 
determined by attaching the latch loosely 
to the lever, engaging the half nut, and then 
moving the latch down until it is held by 
the trigger. While it is in this positiog, a 
small lock-pin hole is drilled through it into 
the lever hub. 

Care must be taken to see that the release 
rod hits the trigger squarely and also that 
it does not interfere with the carriage hand- 
wheel. The screw end of the release rod is 
cut with a 4”-20 thread, as shown, or a 
3/16”-40 thread may be cut instead so the 
collar may be calibrated in 25 divisions of 
001” each._-WALTER T. WARDE. 
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Designs that will give distinction to your 
projects can be hammered on metal plaques 
and inlaid. Dies for initial sets and the 
jewel-box inlay above are shown at right. 


By ERVIN WALTERS 


Y CARVING dies from pressed 
B composition paneling or similar 
material, the home craftsman can 
emboss sheet-metal plaques and 
jewelry, fittings for model ships, 
name plates, and countless other 
decorative items. You need only a 
few ordinary tools, and the procedure 
can be mastered in a few minutes. 

First, make the die by carving the 
design by hand or by machine in hard 
pressed composition board or similar panel- 
ing ',” to %&” thick. Second, place a piece 
of annealed sheet copper, brass, aluminum, 
or other ductile metal over the design and 
clamp it to the die with at least two C- 
clamps. Third, lay one or more sheets of 
rubber over the back of the metal. Pieces 
cut from inner-tube patching material or 
from an old inner tube are ideal for the pur- 
pose, or, if you have no such rubber, you 
might try felt or something similar. Fourth, 
strike the rubber with a heavy hammer 
while the die rests on an anvil or other solid 
Support. Continue hammering the rubber 
until the metal is forced well down into all 
parts of the design. In some cases you may 
find it desirable to place a steel block on the 
rubber and hammer that. A number of du- 
plicates of the article can be made in a mat- 
ter of minutes. It is surprising how long 
the die will stand up. 

With a moderately heavy hammer, 16-oz. 
sheet copper (0.022” thick) can be formed 
easily. Sheet brass 0.010” thick is good for 
box plaques and similar items. Soft alumi- 
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EMBOSSING 
METAL 
WITH 
HOMEMADE 


num 0.025” or more thick can be embossed. 
Sheet pewter and lead are easy metals to 
work. Silver is more difficult. 

If, upon removing the metal and examin- 
ing it, you discover that some parts of the 
design are not clear-cut enough, you need 
only to replace the work on the die and 
hammer it some more. By judicious ham- 
mering you can exert some control over the 
way the metal is forced into the depressions 
of the die. Thus, to produce spherical bumps 
to suggest apples, as in the design illustrated 
in the photos above, the quickest way of 
making the depressions in the die is to form 
shallow holes with a twist drill. But if the 
hammering is not overdone, the bumps will 
be sections of spheres and not pointed cones. 

Embossed metal can be worked further 
with a jeweler’s saw, as in producing a cut- 
out design. To strengthen pieces embossed 
in thin-gauge metal, tin the back and pour 
solder or lead into the cavities. It is prefer- 
able to polish the metal before doing the 
embossing, but treatment with a soft, pow- 
er-driven wire brush will produce a pleasing 
luster after the job has been completed. 
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Homemade dies also can be employed to 
emboss designs in paper and light card- 
board. Carve the design somewhat shal- 
lower than for metal, because paper does 
not have much ductility. Shape the bottoms 
of the depressions exactly as you want the 
embossing to appear. When the die is very 
shallow the paper or cardboard can be em- 
bossed dry without cracking, but for deeper 
draws it may be necessary to soften the 
fibers by dampening the paper. Small-area 
designs can be embossed at one blow. 


Initials cemented to the leather add a smart note 
to purses. Below, ordinary wood-carving tools are 
used to cut the die, and a hammer pounds a rubber 
backing to press sheet metal into the die design. 








WHEN the size of the job permits, 
mechanics can save time by substi- 
tuting an ordinary 1” micrometer 
standard for the small toolmaker’s 
buttons usually employed to locate 
work accurately on a lathe faceplate. 
This will allow use of a 4-20 screw 
to fasten the standard. Drilling and 
tapping a hole in the work for this 
size screw and adjusting the work 
will be easier than when the usual 
fine screw is used.—C. W. W. 


Lathe 


Wire Bushing Holds Small Drills Securely in Large Chucks 


Sf 


VERY small number drills can be used 
satisfactorily in a 1/16” to %” Jacobs 
chuck if a bushing is formed by winding 
a small copper wire around the shank, as 
shown at the left. If the winding is care- 
fully done the drill should run perfectly 
true.—D. S. GREENLAW. 

















EVEN WHEN EMPTY, this 
shapely liqueur bottle can 
hold a kick for your friends. 
They will think they’re seeing 
things when the bottle remains 
mysteriously suspended from a 
stiff sash cord that fits loosely 
into its neck. You need only 
these two items, plus a small 
cork or rubber ball. Pass out PORK OR 
the bottle and rope for inspec- gugser 
_tion while keeping the ball Sar 
concealed in your palm. When 
the material is returned, deftly 
insert the ball into the bottle; 
then put one end of the cord 
into the upright flask, invert, 
and tug lightly to wedge the 
ball into the neck. Press down 
to release the rope—G. B. 


ANOTNED BEST St Be END Wax V2 «ilo 
‘ 2 3 oe oot. 7 7 8 9 


SHAKE THESE BONES, and then see who can 
unscramble them into one correctly marked die. 
It’s pretty tough, so you'd better keep the dia- 
gram of the solution handy for the comfort of 
die-hard puzzlers who have to get to bed before 
dawn. Cut nine blocks, each 4” by 4%” by 1%", 
indent the proper spots with a nail set, and 
blacken with a pencil. Stack the blocks upright 
in the holder for storage. A hint is that oppo- 
site faces add up to seven.—G. B. 

3he SPACE 
BETWEEN 


UPRIGHT 
AND SPIRAL 


THE LONG WAY AROUND is the shortest way 
off in the case of this puzzle. Bend a length of 
coat-hanger wire into the shape shown. Work 
the ring to the top of the spiral; then start it 
down the upright, winding the ball clockwise 
until it slips through.—GroRGE BARR. 
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TABLE | TRICKS 
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THERE’S A PROFIT IN LOSS, provided it’s 
someone else’s money that disappears 
through a solid glass. Spread a handker- 
chief over a coin and pick them both up so 
that the coin is underneath. Drape the 
handkerchief completely around a drinking 
glass held in the other hand. Now drop the 
coin into the glass with a resounding tinkle. 
Place the glass on the table, uncover it, and 
lo! the coin has vanished! Where? Why, 
into the hand that held the glass, and then, 
in some inconspicuous fashion, onto your 
lap or even into your pocket. Before drop- 
ping the coin, tilt the glass so that the coin 
falls against the outside. The sound of 
clinking metal is the same. 





PUTTING YOUR CARDS ON THE TABLE 
is only the first step in this guessing game. 
From there on, everything that happens is 
definitely on the shady side. After laying 
out a dozen cards in a line or semicircle, the 
magician leaves the reom and allows his 
helper to take over. A member of the audi- 
ence then selects a card. Recalling the ma- 
gician, but without speaking or signaling in 


any way, the helper points at random to dif- 
ferent cards. When he indicates the right 
one, the magician calls a halt. There are a 
number of ways in which the helper can tip mediately after he has pointed to, say, the 
off his chief, but one is to prearrange that’ third one from either end. By varying the 
the helper will point to the correct card im- key card, you can baffle all spectators. 


SILK BEING SCARCE, and silk hats scarcer, 
magicians who once pulled colorful ker- 
chiefs out of their toppers are now reduced 
to tissue paper and match boxes. Hold two 
empty boxes with printed sides down, and 
stuff a bit of distinctively colored tissue into 
each. Mark the end of each box with an X 
of contrasting color. Now close the drawers. 
When the boxes are opened, the papers will 
have exchanged colors. That is, they will 
have done so if you have previously applied 
reversed markings to the concealed ends. 


PLUNGING A KNIFE through an envelope without 
damaging its contents is the home trickster’s equiva- 
lent of sawing a woman in half. It is done by inserting 
a sheet of unfolded paper into an envelope of about the 
same size. Close the envelope and drive a knife com- 
pletely through it. Then withdraw the knife, open the 
flap, and pull out the sheet, unfolded and unharmed. 
Slit the envelope as shown so that the paper will slip 
out the back when it is inserted. 


~ PAPER FED OUTSIDE 
‘ SLIT THROUGH SLIT 
a > 





As the camera sees it, above, a military tele- 
scope is a surrealist hodgepodge of parts and 
their supports. After the background is painted 
out, right, the result is an “exploded” photo. 


VER wondered how they “explode” a 
7 picture ? 

As you've probably read, exploded or 
pull-apart” photographs have done val- 


iant duty in war plants. They've taught 
intricate assembly jobs to housewives 
who once thought that a blueprint was a 
wash dress, or a lock washer a man who 
scrubbed keyholes. In addition, they've 
greatly helped the Army and Navy in train- 
ing personnel to maintain and repair com- 
plex weapons. And it’s likely that after the 
war exploded pictures will be important in 
re-training workers for peacetime tasks. 
The photos that have made this name for 
themselves are, actually, a clever compound 
of legitimate trickery. In general, photog- 
raphers artfully lay out the parts of a prod- 
uct in proper alignment, supporting them 
with putty, rods, wire, and glass plates or 
strips. After the picture is snapped, the 
negative is retouched to eliminate the sup- 
ports, leaving the parts floating in air. 
Though simple in principle, exploded 
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photos offer a challenge to the skill of a pho- 
tographer. Several different techniques can 
be employed, depending on the nature of the 
object to be “exploded,” and there are nu- 
merous considerations of lighting and back- 
ground that can make or mar the final pic- 
ture. Problems of distortion, perspective, 
and apparent (as opposed to actual) align- 
ment sometimes make the task of obtain- 
ing a satisfactory pull-apart far from easy. 

The picture above shows a military track- 
ing telescope that, by its nature, demanded 
un explosion in three dimensions. The hori- 
zontal components were arranged along a 
background of cards, supported where neces- 
sary by wire, modeling clay, pieces of weld- 
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Unobtrusive supports of wood and clay hold the 
parts of a switch in visual alignment along an 
axis. Right, supports and shadows are removed. 


ing rod, and blocks of wood. The parts along 


the vertical axis were held by rectangular, 


strips of plate glass that were in turn held 
between blocks of wood. Still other pieces 
were suspended from wires or perched on 
small dowels. Then, after the retoucher had 
eliminated the confusing welter of supports 
by opaquing the background, and after the 
key letters and parts list were added, the 
resulting photo was clearly understandable. 

Often it’s possible to contrive an explo- 
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sion in two dimensions rather than three. 
The foot switch at the top of this page was 
made by drawing a light pencil line diag- 
onally across a grey cardboard background, 
and lining up the parts along this axis, sup- 
porting them where necessary with putty 
or dowels. (Actually, the parts were not 
precisely lined up along the axis, since parts 
must sometimes be moved away from the 
line to give the illusion of alignment.) The 
resultant negative, a print of which is repro- 
duced at the left above, was retouched to 
remove putty, dowels, and shadows. 

Other techniques can be used that lessen 
or eliminate the need for retouching. One 
consists of aligning the parts on large glass 
plates mounted in parallel planes. The 
camera is placed at an angle of 35 deg. with 
the glass to minimize reflections, and a po- 
larizing screen may be placed over the lens 
to reduce them still further. With a light- 
colored, strongly illuminated background, 
this method, shown schematically in Fig. 1, 
can give the illusion of objects suspended in 
mid-air. A modification diagrammed in Fig. 
2 calls for arraying the objects on a large 
sheet of glass which is itself suspended over 
a ground-glass background lighted from be- 
low to kill all shadows. 

For amateur photographers who wish to 
experiment with making their own pull- 
aparts, a few pointers are suggested by the 
Eastman Kodak Company, which provided 
the accompanying photographs. As a rule, 
pick a method that calls for as little retouch- 
ing as possible, which means in general the 
methods shown in Figs. 1 and 2. Use a 
small lens stop to insure the needed depth of 
field. Flat lighting is desirable to minimize 
deceptive shadows, though some side light- 
ing may be required to give form and shape 
to the objects. Pleasing results can often 
be obtained with a single photoflood lamp 
moved about continuously during exposure. 
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PHO IDEAS 
CAMERA STABILITY can be 


yours with a light crown tripod 
if it is converted as shown 
here. Remove the circular 
head and fasten the three leg 
pivots to a block made of two 
pieces of hardwood screwed to- 
gether with the grain at right 
angles. In this block bore a 
hole a tight sliding fit for 4” 
pipe, and another hole at right 
angles to it of such a size that 
a ‘\,” carriage bolt may be 
turned in to cut its own 
threads. 

The tilting head consists of 
two hardwood boards hinged 
together, the lower one bored 
a tight fit for the threaded end 
of the 4%” pipe. A hole in this 
piece accommodates the cam- 
era mounting screw, and a cab- 
inet bracket locks the board at 
any angle.—C, W. BERTSCH. 
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EASEL DRIFT, the cause of 
many ruined enlargements, can 
be avqided by means of the 
vacuum-cup supports pictured 
at right.—H. A. THOMAS, JR. 
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BURNED FINGERS are supposed to CLAMPS for home- 


re- 


teach children to stay away from flames, 
but camera fans keep coming back for 
more no matter how often they get 
scorched. You can make photography 
easier on the hands, however, by adding 
the inexpensive handles shown below to 
your photoflood reflectors. The change 
consists simply of replacing the stand- 
ard socket with one of the hole-in-top, 
setscrew variety that will receive a 
length of threaded ,” pipe. A file han- 
dle bored through serves as a grip. The 
interchangeability of socket parts may 
make it necessary to replace only the 
top of the socket.—LEcIL J. SLABACK. 


made photoflood 
flectors can be impro- 
vised from laboratory 
ring-stand clamps; 
they are flexible 
enough to meet any 
need and fit easily in- 
to your traveling case. 
As seen in the photo- 
graph at the right, the 
thumbscrew at one 
end of the clamp is 
tightened around the 
flange on the reflector 
while the clamp at the 
other end is fixed to 
the back of a chair. 
The reflector, in this 
case, consists of an 
oblong baking pan 
with a flush socket 
mounting.—J. SALTER. 





Inquisitive young prairie dogs provide an unwitting close-up for the long-range camera focused on them. 


Candid Wildlife Photos 


In trousers and frowning dignity, a rough-legged FoR those who like to take their ease 

hawk poses unknowingly for a photographic study Pome with their nature photographs, a 
long-range camera gun built by J. W. Jack- 
son, of Brush, Colo., should have special ap- 
peal. All Jackson has to do is to drive in his 
car to where wildlife frisks, scurries, or 
creeps, and without getting out of his seat, 
as shown in one of the photos on the follow- 
ing page, he can aim, fire away, and drive 
back home to his darkroom. 

The camera is ingeniously constructed, 
and the results are remarkable close-ups 
some of which might be impossible to ob- 
tain if the photographer risked frightening 
his quarry by getting nearer. Jackson uses 
a 36” focal-length lens, coupled with a range 
finder. The camera, which takes 3'4” by 
41,” cut film, is fitted with a focal-plane 
shutter. It is held on one shou'der like a 
gun and steadied on a tripod or the door of 
a car. Its shutter release is near the focus- 
ing knob, as shown on the next page. 
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Alert but not yet alarmed, a pronghorn antelope 
stares curiously in the direction of the camera 
gun. Shallow depth of focus of the telescope-ob- 
jective lens necessitates sharp focusing, but blurs 
the background so the subject stands out well, 


Markings show up distinctly on doves perched ona 
limb in sunlight. Here, too, the camera was at a 
distance when the "close-up" photo was taken. 


HERE IS THE CAMERA thot does 
the job. The operator supports it on 
one shoulder and a tripod or the door 
of a car, as at right, his left hand on 
a handle and his right free to work the 
focusing knob and the shutter release. 
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IS IT SAFE TO COME OUT? This close- 
up of a prairie dog investigating before ventur- 
ing from its hole would have hardly been possible 
with ordinary equipment. J. W. Jackson took 
it with a long-range camera nearly 18° away. 


UP ON ITS TOES bo sniff what's in the wind, 
the striped ground squirrel strikes an odd pose 
unaware of the photographer. This native of the 
Western plains will be recognized by Eastern 
readers as a relative of their familiar chipmunk. 


SAGEBRUSH AND JACK RABBIT give the 
photo below Western character. Jackson, who 
made these pictures, has his studio in Colorado. 
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CLEVER DODGES 


BRING WIND AND WEATHER, BATTLE FLEETS, 


GHOSTS AND OTHER WEIRD EFFECTS TO YOUR LIVING ROOM 


By GILBERT SONBERGH 


REGULAR movie-goer can call to 
mind many clever photographic 
stunts Hollywood has used. Camera 


viewpoints zoom in for close-ups over the 
Titles animate and write 
picture “wipes off’ an- 
other like a growing soap bubble. Slow 
motion, stop motion, reverse action, and 
dozens of other special tricks lend spice to 
the program. If you're a gadget fancier or 
a student of motion-picture techniques, you 
know that most of these effects are created 
by technicians in laboratories equipped with 
special projection printers, some time be- 
tween the filming of the action and the time 
the print is delivered to your theater. 
Television isn't like that. Whatever takes 
place before the electric eye of the tele- 
camera appears in the living rooms of the 
audience about one ten-thousandth of a sec- 
ond later. There isn’t much time to work on 
it in between! Because it lacks cutting- 
room privileges, “live” television technique 
is distinctly handicapped, as compared with 
movies. However, there are a few tricks pe- 
culiar to telecasting, and many agile minds 
are at work experimenting with ways to get 


heads of a crowd. 
themselves. One 


around this limitation of instantaneousness. 

For example, how would you go about 
producing animated maps for news tele- 
casts, or animated cartoon characters like 
Donald Duck? In the movies, thousands of 
man-hours go into the careful preparation, 
frame by frame, of such material. On tele- 
vision, there are two distinct ways of ani- 
mating a map. The first requires a large 
map on ordinary translucent paper. While 
the commentator comments, pointers and 
arrows in brilliant light appear as if by 
magic at preselected locations. Battle lines 
surge forth and back. Symbols of tanks, 
artillery, or planes flash up and move slow- 
ly towards their objectives. It’s easy if you 
know how. Assistants behind the map 
switch on and move about tiny light sources 
shaped like the objects to be shown. Or 
they may tear opaque tapes and strips away 
from previously cut-out masks covering the 
back of the map to shield it from larger 
light sources. 

The second method of map animation 
calls for two telecameras. One shows the 
map, and the other is focused on a black 
“key sheet” that carries the arrows, sym- 
bols, or battle lines. The second camera is 
flashed off as new animated markers are 


SPECIAL EFFECTS. In the cobwebbed corner at the left below, title and credit pages are turned by 
threads pulled by a concealed operator. The conflagration in the center is created by white powder, com- 
pressed air, and bright lights. The rain on the miniature castle, right, is made by sifting down mica particles. 


Photos courtesy of the 
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added, while the first continues to telecast 
the map itself. The electrical signals from 
both cameras are combined before being 
broadcast, giving the desired double-ex- 
posure effect. 

Animated cartoon characters are not so 


The spidery figures in this web were utilized for humorous 
titling on one recent production. An arrangement of chains, 
gears, and flexible shafts moved them before the telecamera. 


National Broadcasting Company 


JUNE, 1945 


Photo courtesy of Dumont Television 


The painted outdoor background in this drama with Judith Allen and Michael Whalen was designed with 
the peculiarities of the telecamera in mind. The result is a video image that gives the illusion of reality. 


simple, but the old profession of puppeteer- 
ing comes to the rescue. A teleshow may be 
entirely with puppets, or it may use puppets 
or hand-type marionettes to turn title pages 
in a book, or the figures may appear life- 
size along with flesh-and-blood actors. This 
last trick is accomplished agein by 
the double-exposure technique. One 
camera takes a long view of: the 
human characters while another 
gets a close-up of the puppets. In 
your living room, they seem to be 
the same size and to be acting in 
front of the same camera. Pre- 
cautions are taken to use proper 
backgrounds and to limit the rela- 
tive movements in order to prevent 
the ghostly effects that would oc- 
cur if two characters occupied the 
same space at the same time on 
your receiver screen. 

Sometimes, of course, you want 
ghosts. “A Christmas Carol,” 
Dickens’ famous sob-evoker, was 
presented by live actors recently. 
When the ghost of Marley ap- 
peared before Ebeneezer Scrooge, 
the audience saw faint outlines of 
the room right through the body 
of the returned spirit, and these 
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TABLETOP HARBORS and other minicture sets have 
been constructed by television craftsmen to add a 
punch to special shows. The motor at the left is 
geored to rotate the beam of a tiny lighthouse... 


ghostly lines created a convincing illusion. 

Carefully built working models of any- 
thing from a battleship to a tarantula have 
a place in television. Whole sets have been 
built in miniature to simulate large-scale 
outdoor events in the confines of the studio. 
When convenient, television, by means of 
the motion-picture camera, actually does go 
outdoors to obtain shots difficult to create 
inside the studio. A 16 or 35-mm. film scene 
is shot and then sandwiched into the tele- 
between the “live” sequences. But 
the film negative may be 
No need to wait for 


cast 
here's the trick: 
used on the telecast! 


reversal processing or positive prints of out- 


door scenes. The negative works just as 
well, because the video (image) signal can 
be electrically inverted simply by throwing 
i switch. Similarly, any actual live scene 
being telecast can be shown in your living 
room as a negative instead of a positive 
when some unusual effect is desired. 

Although television has only lately 
emerged from the experimental stage, 
numerous special-effects techniques are as 
well established as the familiar ruses used 
in radio sound effects. Fog drifts across a 
scene when a bit of dry ice is allowed to 
evaporate one camera while an- 
other camera portrays the action. Snow 
can be presented similarly by letting finely 
divided white material settle slowly through 
a glass tank of water placed before the ef- 
fects telecamera. A blizzard effect can be 
achieved by swirling the contents of the 
tank. Rain is easy. Finely puverized mica 
drops through the mesh of a piece of win- 
dow screen. Any of these effects can be 
done on a miniature set or, through the two- 
camera technique, performed before the 
close-up camera while the main camera 
picks up the life-size action. 

There are two ways to produce fire. Fine 
white powder can be blown upward out of a 
miniature building, lighted orilliantly from 
inside, or actual fire—chemicals or oily 


close to 
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. while model ships are slowly moved by means of 
chains on guiding tracks beneath the water level. 
To the telecamera lens, the model craft riding at 
anchor resemble the real thing seen from the air. 


waste—can be ignited on a small scale be- 
fore the No. 2 camera. It will engulf the 
studio set and the actors from where you 
sit comfortably at home, but there’s no need 
to be alarmed. The ten-foot sheets of flame 
are only three or four inches high in reality, 
and not nearly as hot as the studio lighting! 
Lap dissolves—one scene fading out while 
another fades in—are a lot of work in film- 
making. They are made by stopping down 
the lens of the camera to fade the first 
scene, rewinding a short length of film, and 
then opening the lens gradually as the sec- 
ond scene is filmed. Or they can be shot 
straight and dissolved when a positive is 
printed. On television, no such legerdemain 
is necessary. A simple knob like the volume 
control on your radio may control two vari- 
able resistors on the same shaft—one to 
fade out No. 1 camera and the other to fade 
in No. 2 camera simultaneously. Another 
electrical stunt is one whereby a rather 
complicated box of vacuum tubes in a spe- 
cial hookup creates for television the fa- 
miliar “wipes” of the cinema. One scene or 
title is wiped off by an imaginary vertical, 
horizontal, or specially shaped line, leaving 
the new scene in its place. Equipment is 
also being developed for creating montages 
pictorial crazy quilts with a number of 
different scenes going on at the same time. 
Here’s a puzzler for you: You're watch- 
ing a psychological thriller on your receiver 
screen. A man and a girl are struggling for 
possession of a gun. He overpowers her and 
shoots. She falls to the floor, dead. The 
murderer adjusts his tie and steals quietly 
away. But do you think he avoids tele- 
vision justice? Not by a long shot. The 
ghost of the dead girl rises from her body, 
adjusts her ghostly frock, and haunts and 
taunts the villain everywhere he goes. 
Meanwhile, we see the authorities come and 
pick up the lifeless body. How come? 
During a rehearsal for the show, a large 
“still” photograph is made of the girl lying 
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With the telecamera following the action, the ships get 
under way as the lighthouse beam sweeps the scene. Any 
kind of weather, from an Arctic blizzard to a tropical 


deluge, can be made to order as the script may demand. 
Photos courtesy of NBC 


on the floor. When the scene is put on the 
air, a second telecamera is focused precise- 
ly on the photo. After the girl has fallen 
dead, the picture signals from that second 
camera are mixed with the signals from the 
camera following the action. Now the girl 
can get up to do her haunting, but we still 
see her motionless form on the floor—from 


the photograph. If done skillfully, the 
illusion is just such a one as must 
have confronted Macbeth when the 
ghost of Banquo put in an appear- 
ance. To make it effective, the girl's 
ghost in our teledrama can be fed into 
the subsequent scenes from a separate 
camera so the details of the scenes 
will show through her in approved 
ghostly fashion. 

Bud Gamble, television consultant 
for Farnsworth Television und Radio 
Corp., used this still-photo technique 
in a somewhat different way. A little 
girl sat at a table and fell asleep. She 
dreamed she was a canary bird danc- 
ing with great glee after escaping 
from her cage. The girl laid her head 
on her arms and, unknown to the television 
audience, the previously prepared still photo 
then took her place, while the real girl 
quickly changed into her canary-bird cos- 
tume. Gamble introduced another touch in 
the interim, to ease over the 15 seconds 
required for the dress-change. The picture 
had been mounted on a rotary disk, a heavy 
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cloud of cigarette smoke was made to drift 
across it, and the whole scene-.of the girl 
asleep at the table began spinning faster 
and faster, as suitable music built up to a 
crescendo. At the final instant, the scene 
stopped to reveal the girl poised in bird- 
like grace for her dance. Make you dizzy? 
It was a convincing way to burst into a 
dream world. 

Television already has its own counter- 
part of Hollywood's “dubbing” technique. 
Since some singers don't look their best 
when they strain throat muscles to hit a 
high C, they’re filmed singing easily for 
looks, then later make the final sound track 
while watching their own pictures. They 
don't have to worry about looking pretty 
and singing well at the same time. Several 
television shows have had actors, scenery, 
music, and sound effects which seemed en- 
tirely normal to the audience, though not 
one of the actors was obliged to know his 
lines in advance. The entire sound track for 
the show was recorded before the show 
went on. The studio set was “dead” from 
the sound standpoint, and the director, 
standing out of camera range, simply told 
actors when to start and stop talking! What 
they said didn’t matter, since it wasn’t 
heard outside the studio. Very few watch- 
ers detected the occasional slight discrep- 
ancy between lips and speech, since few 
close-ups were used. Prerecorded sound is 
used in many ways to make for smoother 
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performances or to permit fewer rehearsals. 

Prerecorded video background is coming, 
too. In the movies, scenes requiring back- 
grounds of sky, clouds, and landscape are 
filmed indoors with stock shots of outdoor 
scenes powerfully projected, from behind, 
onto a large translucent screen before 
which the actors move. Experiments with 
this idea haven't been particularly success- 
ful for television because the enormous 
amount of “front light’’ required on the 
actors washes out the background film. 
Highly sensitive camera tubes promised 
after the war will make this stunt possible 
for the telecamera. 

Where there’s light there’s heat. Tele- 
vision actors may have to be able to with- 
stand 120-deg. temperatures working under 
banks of high-power incandescent lamps. 
Fluorescents and water-cooled mercury- 
vapor lights help, but are not entirely satis- 
factory yet. The poor actors can’t even 
enjoy a dish of ice cream when the script 
calls for it. Real ice cream wouldn't last in 
the studio, so they have to pretend to like 
scoops of vanilla or chocolate mashed po- 
tatoes! 

Even at this early stage, television has 
had its share of well-remembered accidents 
and incidents. Some of them are funny. An 
announcer overenthusiastically wields a 
hammer against a sheet of unbreakable 
glass—and smashes it all over the studio! 
Easy-to-use mending tape scorches, burns, 


POPULAR SCIENCE 








and curls up while being inexpertly 
demonstrated. No-rip pants part neat- 


ly in a tug of war. One commer- 
cial called for a big dog to turn up his 
nose in disgust at dog food No. 1 and 
gobble up dog food No. 2 happily. To 
insure success, they starved the dog 
for a day or two so he'd eat No. 2 
with the proper gusto. To make sure 
he’d turn up his nose at dog food No. 
1, it was sprinkled with ammonia! 

The color response of television 
cameras is another source of curious 
mischance. Under certain conditions, 
a white man in a blue serge suit has 
been known to televise as a bearded 
Negro in a white suit! Infrared light 
penetrates some skins and “brings 
out” an apparent beard. Ultraviolet 
light is readily reflected from some 
types of dark blue material, giving a 
“white” signal to the television tube. 
Girls’ lips must be made up in a dark 
purple shade that is out of this world. 

But these are details, some of them 
unimportant. Television is no longer 
around the corner. It’s here now, to- 
day, and it’s ready to go places on a 
big scale as soon as materials and 
manpower are available. Technicians, 
actors, producers, anc advertising 
agencies are ready, and as you've seen 
by now, television even has ready its 
own special bag of tricks! 
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BEAUTIFUL, constantly changing patterns 
are projected for the telecamera by the de- 
vice shown above and below. Developed by 
Captain Bill Eddy, USN, Ret., of Television 
Associates, Inc., Chicago, the projection 
kaleidoscope makes a soothing “bridge’”’ be- 
tween acts of a show, or as accompaniment 
to a musical interlude. Replaceable disks 
permit an infinite variety of patterns. 











HAROLD P. STRAND 


ATHERING ideas for articles has been a con- 
firmed habit with Harold P. Strand for many 
yeors. Keeping a pocket notebook handy, he jots 
down ideas as they come up on the job or in 


conversation. Loter he studies 
them and develops some into 
magazine articles. This usually 
involves designing and building 
actual electrical devices in the 
basement workshop of his home 
in Malden, Mass. 

Strand started in the electrical 
business ot 18 and has been at 
it ever since, even during the 
first World War when the Signal 
Corps assigned him to Went- 
worth Institute, Boston, for spe- 
cial training. At present he is an 
inspection engineer at Holtzer 
Cabot Electric Company. 

He started magazine work in 
1925, designing a radio console 
cabinet and selling an article on 
it to POPULAR SCIENCE. A bit 

later he took a course in photography at M. |. T. 
to help him illustrate his articles, and for a time 
he did commercial photography. 

In the photo he is finishing an autotrans- 
former that will provide potentials from zero to 
230 volts from a 115-volft line. 


Electrifying That 


Antique Sewing Machine 


SMALL UNIVERSAL MOTOR AND HOMEMADE CONTROL CONVERT 


AN OLD TREADLE MODEL 


By Harold P. Strand 


LIAS HOWE'S brainchild never had a 
f bigger job to do than it has today. Cloth- 
ing shortages, together with the duty of con- 
tributing garments for war victims, have 
put sewing high on the homemaker’s list of 
necessary chores. And the sewing machine 
is so important to the maintenance of the 
family wardrobe that its care is well worth 
a few hours of the home mechanic’s time. 

Maybe the family seamstress now does her 
with an old-fashioned foot-pumping 
model. Or you may have one of those old 
treadle machines that seems so out-of-date 
that you have despaired of resurrecting it 
from its attic tomb. If you have such a 
machine, or can get hold of one at a 
neighbor's or in a secondhand shop, you 
can convert it into an up-to-date electric 
portable. It will not only make new clothes 
for your family and repair old ones, but it 
will be out of the way in a corner of a 
closet when not in use. All you need is a 


best 
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INTO A PORTABLE TABLE UNIT 


little patience, a bit of ingenuity, and a 
motor of the universal (A.C.-D.C.) type. 
If you obtain a machine from a dealer, be 
sure it is in good condition and that it 
carries a guarantee covering its working 
parts. This may not be the case with a 
machine retrieved from the attic or donated 
by a neighbor. Remove the machine from 
its cabinet and clean all the parts thorough- 
ly with carbon tetrachloride or some other 
grease solvent. If you use one of the in- 
dammable cleaners, do this work out of 
doors and take precautions against fire. 

Check the mechanism for worn and broken 
parts. Then oil the machine thoroughly 
and adjust it to work smoothly. 

The drawing (Fig. 1) shows a new box- 
like base just deep enough to house the 
under part of the machine. You can avoid 
fitting the top to the metal base of the 
machine if you use the original wood sec- 
tion, sawing it to the required dimensions 
for the box. The remainder may be made 
from new wood or from the old cabinet if 
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pieces of the right size can be sawed 
from it. Assemble with screws and 
glue, sand well, and finish with varnish 
or shellac. 

For the machine shown a motor 
was taken from an old table-model 
baby-clothes washer. It is a _ uni- 
versal type having a commutator and 
brushes like a D.C. motor. This is 
about the only kind that works satis- 
factorily for great speed variations on 
A.C. when a resistance or reactor- 
type control is used. Such a motor is 
customarily used in electric drills, 
food mixers, vacuum cleaners, and 
Similar appliances. 

It may be difficult, without the aid 
of shop testing devices, to determine 
whether the motor at hand will drive 
a sewing machine without being over- 
loaded. One test that you might try 
involves use of a wooden pulley %” 
or 7/16” in diameter that is a tight 
drive fit on the shaft. Hold the pulley 
firmly with your fingers; then apply 
the full current for a moment. If it 
takes a firm grip to prevent rotation, 
this is a rough indication that the 
motor has sufficient torque. 

Figure 2 shows a bracket for the 
motor and pulley. The atter was 
made from soft rubber, and is 
brought to bear against the machine 
handwheel by means of a coil spring 
as shown in one photograph. Shape 
the pulley by holding a half-round file 
against its face as it turns. If \” 
pipe isn’t a drive fit for the shaft, a 
suitable threaded bushing must be 
found or turned. 

The bracket illustrated will not fit all 
motors and is shown chiefly to give an idea 
of how one should be constructed. You will 
probably find soft steel of the size given 
satisfactory in most cases. Shape it care- 
fully to go about half way around the body 
of the motor. A steel strap hinge will serve 
to make a movable joint with another sec- 


Rescued from the attic, this old onsing machine helps 
the clothing budget as an efficient electric portable. 


tion that is fastened to the side of the 
machine standard with two 10-32 machine 
screws. Holes will have to be drilled and 
tapped in the standard and also in the body 
of the motor to take the mounting screws. 

A coil spring (not the rebound spring in 
the drawing) and a hook apply the neces- 
sary tension to the pulley, as shown in one 
of the photos. The upper end of the hook 


After the old machine has been cleaned and oiled, it is mounted on a small wood base and holes are 
drilled and tapped for attaching the motor bracket. A hinge joint in the bracket keeps motor vibration 
from being transmitted to the machine, as does the rebound spring that is shown bolted to the bracket. 








Hooked to the motor end cap and bracket, a spring 
applies tension between the pulley and handwheel. 


Bobbin winding is possible with a short belt that 
connects the old pulley with the winding spindle. 


Here a secondhand foot rheostat is connected up. 
A homemade control is shown on the facing page. 


Testing determines the number of E laminations 
required for the core of the homemade control. 
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is caught over any suitable projection on 
the motor or held with a single screw to the 
motor end cap. An anchor for the spring 
is provided by a flat piece secured to the 
lower mounting bolt. 

For use when winding thread on the 
bobbins, make a short belt to fit over the 
original belt pulley and the spindle pulley. 
It can be thrown off and hooked over the 
rear spool spindle when not in use. 

A miniature attachment plug, shown in 
one photo and also in the drawing, will make 
it unnecessary to have the cord trailing 
when the machine is stored. Both the line 
and control cords are run into the detach- 
able half of the plug, and a joint is soldered 
and taped for a series connection as shown 
in the wiring diagram. If this joint is small 
and neat, it can be tucked into the cap with- 
out difficulty. 

Use care in selecting a resistance control 
to be sure it will carry the motor current 
without overheating. If you do not have 
data on the full-load motor current and the 
capacity of the resistance unit, measure the 
motor current with an A.C. ammeter in 
series with one lead while the control is 
operating the machine. The capacity of the 
resistance may be stamped inside the con- 
trol, or the maker may supply the informa- 
tion. In any event, watch carefully for 
signs of overheating when you first put the 
control into use. Some heat should be ex- 


pected in normal use, but it should not be 
so great as to cause smoke or a smell of 
burning. 

A practical control is shown in Fig. 3 for 
those who wish to build one from scratch. 
It is essentially a reactor with a movable 


coil actuated by a pedal. Maximum re- 
actance is provided when the coil is all the 
way on its core, and this reduces the motor 
speed for slow operation of the machine. 
Depressing the pedal pulls the coil off the 
core and increases speed. When the pedal 
is nearly all the way down, the motor runs 
at almost full speed, retarded by the re- 
sistance of the coil winding only. A further 
push on the pedal causes a brass stud on 
its side to close the gap between two 


Ordinary wood stock is used for the foot control, 
plywood for the pedal. Join them with a hinge. 
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phosphor-bronze contacts, and this short- 
circuits the coil so the motor will operate 
on full line voltage. 

One advantage of reactor control over 
resistance is that there is no loss in heating 
of the resistance wire. There also is no 
danger of overheating and burning out a 
reactor control, something that is quite 
common with resistance units. 

You may need to experiment in making 
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the coil (Fig. 4) because details may vary 
with the motor it controls. First, there 
should be enough turns to provide some 
resistance so the motor will operate at a 
slight reduction from full speed when the 
coil is practically off the core. The turns 
should also be such that the insertion of a 
reasonable amount of iron will produce the 
desired speed regulation—-the more turns, 
the less iron. [Turn the page.} 
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ull speed is obtained when the pedal is pressed all the way down (left); the line switch automatically 
stops the motor when pedal is up (right). A mesh guard shown in the drawing safeguards children and pets. 


You might try winding about 800 turns of 
No. 24 enameled magnet wire, which in the 
average case should be a size that will carry 
the motor current without heating. It is a 
good idea to bring out taps at 100-turn 
intervals as the winding progresses, since 
this would make it possible to select the 
number of turns best adapted to the job. 
Test by connecting the coil in series with 
the line and the motor set up for driving 
the machine. Apply power, and the motor 
should drive the machine at practically full 
desired speed; short the coil with a jumper, 
and the speed should increase slightly. 

Laminations can be taken from any old 
transformer used in radio or other appa- 
ratus, and since they must match the coil 
opening, it’s a good idea to select them first 
and wind the coil to suit. Place these 
laminations one at a time in the coil, and 


the speed should diminish until the machine 
is running very slowly. This is the amount 
of iron you will need. Remove the lamina- 
tions and clamp them together with bolts 
and rivets as indicated. 

Line the coil spool on three sides with 
.025” sheet brass to prevent wear on the 
fiber and to permit soldering on a brass 
eye bar. The lining is omitted from the 
fourth side because induced currents would 
heat the sleeve if the path were closed. 

Engaging the eye on the coil is a long 
wood screw in a carefully drilled hole in the 
end of the pedal. After the screw has been 
driven in part way, the head is cut off and 
the shank is curved down with pliers, as 
indicated in Fig. 3. This stud provides the 
necessary flexible joint for free action when 
the pedal is pressed. Two light springs draw 
the coil up when pressure is released. 





mber 


EXAMPLE: To find the combined res 





RESISTORS 


a desired value is t at 
eXample f a 20-ohm resistor 


imber of equal or 


hand 


ance than an 
e are < 
of 


'» ohms 


tance in parallel of 4, 7, and 14 ohms: 
} 


POPULAR SCIENCE MONTHLY SHOP DATA FILE 


[ELECTRICAL] 


it is often possible to combine two or more to serve 
wanted, two 10-ohm resistors can be connected in 
inequal resistors in series is found simply by adding 


y single one of the components of such a 
nected in parallel. the combined value is found by 
stors so connected Thus four 10-ohm resistors in 
1 by the formula 
R 
20 X 10 200 
20 10 30 


nequal value in parallel, the reciprocals (1 divided 
tal to the reciprocal of the combined resistance 


Then: 6.6 ohms 
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Dry-Cell Lantern Provides Two Separate Beams 
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ends should be of %” material. Bore 
two holes into one endpiece, just large 
enough to take a flashlight head. For 
the upper head a focusing spot is de- 
sirable, while the lower should give a 
broader beam. Two dry cells are con- 
nected through individual switches to 
the 3-cell bulbs. Special bulbs de- 
signed for dry-cell lanterns may also 
be used. The switches are placed 








For portability and convenience, an ordi- 
nary flashlight has few rivals, but for 
heavy-duty use an electric lantern with 
both a focused and a diffused beam will 
outshine it on most counts. 

For the sides and bottom of the case, 
use 14” stock, preferably plywood. The 


within finger reach of the handle. 

In wiring each flashlight head, attach one 
lead to the case either by soldering or by 
bringing it into secure contact with bare 
metal. The other wire should be connected 
to the center contact of the bulb by a strip 
of springy metal which does not touch the 
outer case.—HOBART SULLIVAN. 


Spring Clothespin Acts as Automatic Switch for Low Voltages 





NOTIFYING you by a buzzer or light 
when a door is opened is just one of 
many applications of this automatic 
switch. Burglar alarms can also use 
the switch, which is handy in numer- 


ous low-voltage circuits about the 
shop, home, and garage. It should not 
be made to carry 110 volts, though it 
ean readily control 110-volt lights or 
devices by a relay. 

The switch is made by converting a 
spring clothespin with the aid of two 
brass or copper rivets. Drill a small 
hole completely through both jaws 
and insert the rivets so that the heads 
make contact when the pin is closed. 
Then solder a lead to each. If in- 
stalled in a door, recess the clothes- 
pin into the jamb as at A, or else at- 
tach it to a molding strip (B) so that 
a block on the door will touch the 
clothespin and break contact when the 
door is closed.—C. L. FARLEY. 
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Rustic-Type Woven Trays Are 
Good Circular-Saw Project 


WOVEN trays, always useful in the home 
or summer camp, constitute an interesting 
circular-saw project; and if you do not have 
power tools at hand, they may also be made 
from stock molding and fruit-basket slats. 
The finished trays can be given a polished 
natural finish, painted, or left untouched. 

Your personal preference will determine 
the size of the molding, but it is well to re- 
member that if it is large-the tray will be 
heavy. That used in the trays illustrated is 
1” by 1” with a rabbet of %” by %”. For 
the octagonal tray, alternate strips 1” and 
1%” wide were used. The strips, cut longer 
than needed to give room for trimming, 
were ripped 1/16” thick from scrap two-by- 
fours, and were woven into mats before fit- 
ting. Mitered joints were sawed for the 
frames and fastened with nails, the angle 
for the octagonal tray being 22', deg. A 
%” by 1” retaining strip, mitered to fit, was 
nailed to the rabbeted bottom to hold the mat 





we 
| 








—- 


J 














in place. The stock in this case was redwood, 
but hardwood would do nicely and could be 
given a natural finish. Half the strips in the 
rectangular tray were painted light blue be- 
fore being woven.—R. H. JENKINS. 


Ax in End of Log Keeps 
It Steady Under Saw 


IF YOU have to cut light logs with 
a large saw, you will save yourself 
much trouble and get the job done 
much faster by driving your ax into 
the end of the log just a few inches 
off, and parallel to, the ground, as 
illustrated at the left. Weight down 
the ax handle with chunks of wood 
or other heavy objects that are 
handy, and the log will not roll as 
you saw. The same trick can be em- 
ployed when two persons are using a 
crosscut saw.—RoyY Boyt. 
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HOW MUCH OF THIS LABORATORY 
EQUIPMENT CAN YOU IDENTIFY? 
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HOME EXPERIMENTS DEMONSTRATE 


RAISING AN EGG by pushing it down 
demonstrates two important effects of pres- 
sure. Place a fresh egg at the bottom of a 
glass of water and direct a stream upon it. 
Instead of being pinned down by the flow, 
the egg rises to the top. And the harder you 
let the water run, the more strenuously will 
the egg try to jump out of the glass. Fol- 
lowing the streamlines of the egg, the water 
flow curves under it and produces a higher 
pressure there. The Bernoulli effect is an- 
other factor; the fast-moving water next to 
the egg causes a lesser pressure than does 
the slower-moving water beneath it. 
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AIR-FILLED TUBES are capable of transfer- 
ring changes in pressure over considerable 
distances, as can be illustrated by the mini- 
ature tank gauge shown above. A glass 
tube, open at the bottom, should be connect- 
ed by tubing to a glass U-tube partly filled 
with colored water. If the open end of the 
first tube is placed in a tumbler into which 
water is poured, the colored liquid in the 
U-tube will be depressed in one leg and 
raised in the other. This movement is in di- 
rect proportion to the changing water level 
in the tumbler. A similar system is often 
used to measure liquids in large tanks. 


HOW HARD CAN YOU BLOW? You can find out by means of an 
elementary pressure gauge, as shown at the left below. It is made 
by mounting a long glass tube against a yardstick and connecting 
the bottom of the tube to a bottle of colored water. Through an- 
other tube, blow into the bottle. You will then be able to measure 
the comparative heights to which different individuals can raise 
the colored water. Air pressure in the bottle does it. 


MOVIE LAUGHS have sometimes been 
evoked at the expense of the helpless fire- 
man writhing in the throes of a bucking 
hose. Considering, however, that an equal 
but opposite reaction accompanies the high- 
pressure flow, hose handlers deserve a more 
sympathetic audience. A small reaction 
motor, right, which will enable you to show 
this principle, is made by plugging one end 
of a glass hydrometer tube with a two-hole 
stopper. Through each hole pass a glass jet 
bent as shown. If the tube is freely sus- 
pended and filled with water, it will spin 
around rapidly. The motion is produced by 
the reoction opposing the force with which 
the water issues from the jets. 
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MECHANECS OF FELUEDS 
HYDRAULIC ACTION alone can raise water 


higher than its original level, as illustrated 
by the action of the ram pictured below. 
From the elevated reservoir, a rubber hose 
leads to one end of a glass T-tube, while a 
short rubber tube is connected to the con- 
tinuation. A jet is attached to the upright 
leg. Water flowing in the siphon pours 
steadily through the short rubber outlet. 
But by abruptly pinching this tube, you will 
cause the stream to spurt out of the jet toa 
height greater than the bottle. By diverting 
the horizontal momentum of the water, you 
increase for an instant the vertical velocity 
of the water streaming from the jet. 


AN EYE-OPENER is this demonstration of 
some fundamental facts about air and wa- 
ter. Draw the upper end of a glass tube to 
a jet, and insert it, through a one-hole stop- 
per, in a soda bottle half filled with water. 
The tube should reach almost to the bottom. 
Now ask some friend to prove his lung- 


power by blowing bubbles in the water. 
When he removes his mouth, he will be 
greeted by a forceful stream. Blowing into 
the bottle compresses the air inside; in ex- 
panding, the air forces water out. 


CONVECTION is the movement of 
fluids caused by differences in density 
and the action of gravity. It can be 
demonstrated with the arrangement 
shown at the right. One of the two 
connecting tubes extends several 
inches into the upper bottle, while the 
other extends a similar distance into 
the lower. If the lower bottle is filled 
with warm colored water and the 
upper one with cold clear water, the 
denser cold water will seek a lower 
level, displacing an equal volume of 
the less dense warm water. A colored 
stream then rises through the other 
tube into the clear fluid above. The 
movement will continue until the tem- 
perature—and hence the density—is 
equalized in the two bottles. 





Hos Stuong Is That Acid ? 


Titration, One of Chemistry's Most Important Techniques, 
Enables You to Analyze Acids and Bases Quantitatively 
By KENNETH M. SWEZEY 


EUTRALIZATION is one of the most 

important and frequently used opera- 
tions of chemical testing and manufactur- 
ing. By mastering the technique, you can 
determine how much acid or how much base 
a solution of unknown strength contains. 
Acids and bases are, of course, those two 
classes of substances that react to form 
salts. By combining acids and bases accu- 
rately, you can form dozens of new com- 
pounds for your experiments. 

To demonstrate the principle of neutrali- 
zation, all you need are a few grains of 
sodium hydroxide (common lye will do), a 
little hydrochloric acid, and a few drops of 
phenolphthalein solution. 

Phenolphthalein solution, made by dis- 
solving 1 gram of the chemical in 50 ml. of 
alcohol and then adding 50 ml. of water, is 
used as an indicator of basicity. Add just 
two drops of the solution to a base which 
you have made by dissolving about a gram 
of sodium hydroxide in 50 ml. of water, con- 
tained in a small beaker. A mere two drops 
turn the hydroxide solution a bright pink 
As long as the color remains, you can be 
sure that the solution is still basic. 

For your acid, mix about 3 ml. of concen- 
trated hydrochloric acid thoroughly in 12 
ml. of water. Add this acid very slowly to 
the sodium hydroxide solution, stirring the 


latter constantly with a glass rod. When 
the pink color begins to lighten, add further 
acid only one drop at a time, using a medi- 
cine dropper. You will notice that at this 
stage parts of the solution will clear and 
then turn pink again. Continue even more 
slowly than before, pausing and stirring be- 
tween drops. Finally, the addition of one 
last drop of acid will cause the entire solu- 
tion to become colorless. 

At this point, called technically the end 
point, acid and base have exactly neutra- 
lized each other. What remains in solution 
is a salt, which is neither acid nor basic. If 
you evaporate the water and analyze the 
compound that remains, you will find it to 
be sodium chloride. Thus, two substances 
which by themselves are poisonous have 
been transformed, by the simple magic of 
neutralization, into common table salt! 

Many other salts may be made just as 
easily. Sodium hydroxide, for instance, neu- 
tralized by dilute sulphuric acid produces 
sodium sulphate; by nitric acid, sodium ni- 
trate; by acetic acid, sodium acetate, and so 
on. Substitute potassium, barium, stron- 
tium, or other soluble hydroxide for the so- 
dium, and your salt becomes a compound 
of one of the respective metals. Calcium 
hydroxide, cheapest of the bases, can be 
neutralized in the same way, but the pro- 
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ACID F 
Hydrochloric 

Sulphuric 

Nitric 

Phosphoric 


H.SO, 98 
HNO 
H.Po, 
Acetic HC.H,O, 
BASE 

NaOH 
KOH 
Ba(OH), 


Sodium hydroxide 
Potassium hydroxide 


Barium hydroxide 





Table of Weights of Acids and Bases in Standard Solutions 


Grams 

Per Liter 

0.1 N Sol. 
3.65 


49 24.5 4.9 


Molecular 
Weight 


HC! 36.! 


63.02 
98.1 


60.03 


Grams 
Per Liter 
0.5 N Sol. 


18.25 


Grams 
Per Liter 
Normal Sol. 


36.5 


31.51 6.3 
16.35 3.27 
30.01 6.00 


63.02 
32.7 
60.03 
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Two deadly compounds, hydrochloric acid and lye, neutralize each other to form harmless table salt. 
Acid is added a drop at a time to the base solution with phenolphthalein indicator in it (left above) until 
it remains colorless. The water is then evaporated (center). A taste test, at right, proves the residue is salt. 


cedure takes longer because this chemical 
is only sparingly soluble. As soon as the 
dissolved portion becomes neutralized, more 
of the chemical goes into solution. 
Insoluble hydroxides, such as those of 
iron and copper, also react with acids to 
form salts. The end point, however, cannot 
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be determined by the technique mentioned. 

To understand how neutralization works, 
we must know what happens to acids and 
bases when they are dissolved. According 
to modern chemistry, an acid is a substance 
which in water solution dissociates or breaks 
up, producing as one component hydrogen 
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In the process of neutralization, acids and bases combine in exact proportions. Here 40 grams of sodium 
hydroxide and 36.5 grams of hydrochloric acid form 58.5 grams of sodium chloride and 18 grams of water. 


ions—positively charged atoms of hydrogen. 
These hydrogen ions make solutions of acids 
taste sour. They turn blue litmus red. 
3ases—metallic hydroxides, or combina- 
tions of a metal with oxygen and hydrogen 
produce negatively charged hydroxyl ions 
when they dissociate in water solution. 
These are what make bases taste bitter and 
feel soapy. They turn red litmus blue. 

Mix water solutions of acids and bases 
and what happens? Positive hydrogen ions 
unite with negative hydroxyl ions and form 
H:O—plain water. Evaporate the water 
from the solution, and the remaining non- 
metallic element of the acid and the metal of 
the base combine, forming a salt. 

Because acids and bases always unite 
in exact proportions, the process of neutrali- 
zation provides a reliable and easy method 
of finding out the strength of solutions of 
these compounds. The measurement pro- 
cedure is known as titration. It is one of the 
most important in the chemical laboratory. 
The procedure involves running a solution 
of acid or base, of standard strength, into a 
solution of unknown strength until neutrali- 
zation occurs. The strength of the unknown 
then is readily calculated by comparing the 
volume of standard-strength solution needed 
to neutralize a given volume of the unknown 
one. 

A long, accurately graduated tube, known 
as a burette, is used for measuring the exact 
amount of the standard solution needed for 
neutralization Commercial laboratories 
generally provide a special stand that holds 
two burettes, one for acid and one for base, 
but a single one mounted on a ring stand is 
fine for the beginner. A 50-ml. burette, with 
a pinchcock, costs about a dollar. 
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Standard solutions employed in the proc- 
ess of titration are called normal solutions, 
generally abbreviated as N. Solutions which 
are some decimal fraction of normal, such as 
.1N, .5N, and so on, also are used. Normal 
solutions are so adjusted that equal volumes 
of normal solutions of any acid and any base 
will exactly neutralize each other. For in- 
stance, a normal solution of acid contains 1 
gram of hydrogen ions per liter and a nor- 
mal solution of base, 17 grams of hydroxyl 
ions per liter. 

Hydrochloric acid generally is used for 
making standard acid solutions. However, 
since it really is a water solution of a gas 
varying considerably in strength, we might 
get greater accuracy by using sulphuric 
acid. Dissolve 26.6 ml. of concentrated sul- 
phuric acid by pouring it slowly into four 
times its volume of water; then dilute to 
exactly one liter. This will result in a solu- 
tion very close to normal. Solutions of .5N 
and .1N may likewise be made by using 
13.3 ml. and 2.66 ml., respectively. 

Sodium hydroxide is the base generally 
used. If 42.5 grams are dissolved and di- 
luted to a liter, you should have an approxi- 
mately normal solution of base. 

Equipped with these standard solutions 
and a burette, you'll have the means of de- 
termining the strength of solutions of most 
common acids and bases. Suppose, for in- 
stance, that you want to check the acetic 
acid strength of a particular brand of vine- 
gar. (It would be best to use white vinegar 
so as to avoid any color confusion). 

Put a measured amount of vinegar, say 
20 ml., into a small beaker or flask, and add 
two drops of phenolphthalein solution. After 
filling the burette with normal sodium hy- 
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Accurately measured amounts of standard solutions of acids and bases, and a burette, at right, make it 
possible to determine the exact strength of unknown solutions of acids and bases. This process is known as 


titration. The burette reading is taken from the lowest part of the curved upper surface or 


droxide solution, open the pinchcock slight- 
ly, allowing the excess base to run off until 
the surface is exactly at the zero line. No- 
tice that the numbers on the burette read 
from the top downward. Always sight di- 
rectly through the burette in observing the 
volume of solution it holds, keeping your 
eye at the level of the lowest part of the 
curve of the liquid surface, which is known 
as the meniscus. 

Now place the beaker of vinegar under the 
burette and let the basic solution run slowly 
into it. Swirl the beaker constantly or agi- 
tate the solution with a stirring rod. The 
mixture eventually will turn partly pink, 
but the color will disappear with further 
swirling. From then on, let out the hydrox- 
ide drop by drop. When, with the addition 
of one drop, the solution remains pink, the 
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“meniscus.” 


end point is reached and titration finished. 

Finally, compare the volume of vinegar 
used with the volume of base: required to 
neutralize it. Suppose you needed 10 ml. of 
base to neutralize the 20 ml. of vinegar. 
Obviously, the vinegar is just half as strong 
as the base, or .5 normal. By referring to 
the table on Page 200 you see that a .5 nor- 
mal solution of acetic acid contains 30 
grams per liter. Since water weighs 1,000 
grams per liter, this proportionate weight 
of acid means your vinegar is a 3-percent 
solution. 

By reversing the procedure—putting a 
measured quantity of base into the beaker 
and an acid solution into the burette—you 
can determine the strength of base solutions. 
In this case the solution is pink at the start 
and clears at the end point. 
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Secrets of German Jet Planes (Continued from page 126) 


Thus it can be seen that while the ME-262 
and 163 both operate on Newton's law: ‘‘to 
every action there is an equal and opposite 
reaction,"’ ultimate propulsion is obtained 
by two diverse methods. In the. “Blitz- 
bomber” the turbo-jet units pressurize the 
sucked-in air and burn it, whereas in the 
ME-163 “Komet” explosive chemicals in 
solid or liquid form are burned without re- 
liance on the atmosphere outside. However, 
in both cases violent reaction is diverted 
through a jet orifice at the tail. Just as you 
shoot a gun and receive “kick,” so in jet pro- 
pulsion you obtain tremendous thrust from 
the pressurized, swiftly ejected gases. 

Though it appeared first, the rocket-pro- 
pelled ME-163 is the most unconventional 
of all German jets. It is actually an appli- 
cation of the “single-seat interceptor fighter 
theory” as promulgated 15 years ago by the 
introduction of the Hawker Fury ( Hornet). 
Faster than the ME-262, the Komet possesses 
a terrific rate of climb. What it sought to 
do was to reach the bombers as rapidly as 
possible, attack, evade, and land. This 
scheme of maneuver was ordained by its 
limited range and high fuel consumption. 
The rocket unit contains -its-own oxygen 
supply carried right in the fuselage. When 
this is exhausted the ME-163 must refuel. 
Flight duration can be prolonged only by 
sustained periods of gliding with occasional 
bursts of “squirt."" Twenty-two minutes of 
“squirt” is the best Nazi scientists were able 
to instill. In the beginning they had only 
eight. 

This high rate of fuel consumption largely 
influenced the design of the Komet. The 
pronounced sweepback allows disposal of 
a great weight of fuel in the rear section of 
the fuselage without any appreciable change 
in the center of gravity as the fuel is con- 
sumed. Throughout its short, squat, well- 
streamlined features, weight is saved in 
every possible way. To achieve this in early 
models, the undercarriage was jettisoned 
after take-off and landings were made on 
a skid attached to the bottom of the fuse- 
lage. Later models employed retractable 
landing gear. 

At first the Komet was successful in 
shooting down some Allied planes, surpris- 
ing the aircraft by high-speed runs out of 
the sun. This encouraged them to try light- 
ning attacks on our heavy-bomber forma- 
tions. With great elan they would flash up 
and down the bomber stream, striving to dis- 
member formations so that the conventional 
fighters could pounce on the stragglers and 
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initiate mass-wave attacks. At other times 
the ME-163’s would merely shadow the 
bomber stream, remaining aloof for the most 
part, then occasionally darting in for a quick 
pass from almost straight above or a roller- 
coaster attack from high nose to high rear. 
At comparable speeds they were able to 
turn with the best Allied fighters. The trou- 
ble was, they seldom kept their speed down 
to where this ability could be effectively em- 
ployed. Interceptions of our bomber forma- 
tions by the Komets were sporadic and 
ill-timed, for the most part; most often dis- 
astrous to the attacking jets. 

For versatility and performance the ME- 
262 Blitz-bomber outstripped its squat pre- 
decessor in nearly every department except 
climb and velocity. Powered by two turbo- 
jet units slung in nacelles under the wings, 
this jet is a single-seat fighter of exception- 
ally clean lines. Its square-tipped wings 
sweep back severely. It has a slim, pointed 
fuselage with a teardrop, wide-vision cock- 
pit canopy and a tricycle undercarriage. A 
small gas engine is carried to start the jet 
turbines which propel the all-metal frame. 
Fuel tanks are housed in the slender fuse- 
lage. 

An interesting feature of the ME-262 is a 
device that enabled the pilot to catapult 
himself, his parachute, seat, and cockpit 
canopy from the body of the jet in cases 
of emergency, so that even at high speeds 
there was little risk of injury involved in 
bailing out. 

Armor as thick as 15 millimeter in some 
places and at least four 30-millimeter can- 
nons in the nose permitted employment of 
the ME-262 as a fighter, as a fighter-bomber, 
and in ground attack. When armor-stripped, 
it also was used for photo reconnaissance. 
The lighter-armed Komet showed little in- 
clination to pit its superior speed against 
the tactical proficiency of our fighters. “It 
would be similar to our pilots’ going duck 
hunting with an elephant gun,” explained 
an enemy reaction expert. On the other 
hand, the ME-262’s mixed it up on occasion, 
relying on zip as well as their somewhat 
heavier protective armor. 

As in the case of the ME-163’s, intercep- 
tion of our heavily escorted bomber streams 
by the twin-jet Blitz-bombers proved un- 
profitable. Allied fighter screens were able 
to cope with these jabbing tactics by virtue 
of overwhelming numerical superiority. Our 
small scouting units swept out ahead and 
astern of the main bomber forces, combing 
the clouds for the Blitz-bomber’s long vapor 
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contrails or the broken puffs of the Komet. 

A typical case happened on a mission to 
Osnabruck late in 1944. Five Blitz-bombers, 
attempting to split a formation of heavies, 
were suddenly engaged by chaperoning P-51 
Mustangs. 

“I dived on the ME-262's,” reported the 
Mustang leader, ‘and was closing in when 
one saw me. He leveled out into a shallow 
turn and high-tailed it. Obviously his speed 
was greater—something over 500 per, I 
thought. But just then I caught one of the 
others turning in front of me. They didn’t 
use any co-ordinated tactics. I fired two 
quick bursts that tore off his port engine. 
The pilot bailed out at 5,000 feet and the 
jet crashed into a burning heap.” The other 
jets were dispersed, but saved themselves 
by outspeeding the Mustangs. 

In attacks on Allied installations behind 
the lines, the Blitz-bombers used two 551- 
pound bombs fitted under the fuselage. They 
whipped in toward the target at 1,000 feet, 
diving to 500 just before the bombs were 
released. This extra bomb load slowed up 
the ME-262’s to such an extent that they 
often required escort by conventional fight- 
ers to ward off our interceptors. Sometimes 
they attacked in pairs, utilizing high speed 
and quick change of altitude. Then they 
bombed and scrammed. In night bombing, 
the jets sped over silently. Troops on the 
Western Front called the ME-262 “the silent 
strafer’”’ because it emitted no sonic warning. 

The twin-turbo-jet Arado 234 was the last 
Nazi jet to come into operation. Allied pilots 
reported its performance and employment 
as similar to those of the ME-262. Both 
utilize tricycle landing gear, possess nearly 
the same armament, and are single-tailed 
monoplanes. The turbo-jets of the AR-234 
differ somewhat in design from the Jumo 
.004’s of the Blitz-bomber, more nearly re- 
sembling those of the Heinkel 280, another 
twin turbo-jet, which apparently was never 
carried beyond the experimental stage. The 
twin-tailed Heinkel appeared once or twice 
in surprise encounters, then disappeared. Its 
endurance was known to be around 40 min- 
utes, only one half that of the ME-262, and 
its speed was slightly less. 

Lest the foregoing chronicle of the Ger- 
man jets’ capabilities and potentialities dis- 
proportionately magnify their influence upon 
the air war, it should remain clear that the 
jet did not prove to be the threat the High 
Command had expected it to be. The num- 
ber of German jet planes used in combat 
was relatively insignificant. Potentially, 
nevertheless, the jet was a threat—just like 
the first Spitfire squadron in the battle of 
Britain or the first B-29 that bombed Tokyo. 

Credit is due the Allied air. planners for 
their vigilance in undertaking countermeas- 
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ures calculated to retard German jet pro- 
duction. Forewarned, they directed strategic 
blows against the experimental centers at 
Peenemunde and Rechlin. Chemical plants 
producing jet fuel were ferreted out and at- 
tacked, the installations of the Leipheim jet 
factory wrecked. Allied photo-reconnais- 
sance aircraft kept watch for airfields with 
lengthened runways, which the jets would 
need to give them enough speed for take- 
offs. Once uncovered, these runways were 
postholed by air attacks and rendered tem- 
porarily unserviceable. This program of de- 
lay, accomplished without detracting from 
the long-range objectives of Allied airpower, 
upset the jet program. Moreover, the Ger- 
man High Command helped to stymie itself 
by floundering in the development of an ef- 
fective tactical doctrine for what few jets 
it did manage to produce. 

The War Department’s announcement 
that in our forthcoming plane production a 
significant quota will be allocated for jet 
types invites speculation as to the role of the 
jet plane in the air war against Japan. De- 
velopment and operation of jet interceptors 
by the Nips is not unexpected. It is common 
knowledge that Hitler provided his Oriental 
partner with technicians and patents. In the 
Iwo Jima fighting the Japs made effective 
use of the German rocket bomb. Further- 
more, the available Jap conventional fighters 
capable of thwarting our high-flying, fast- 
moving Superforts are still too few. Based 
on present experience, Japanese planes give 
inferior performance at altitudes above 20,- 
000, ideal for the B-29’s. Consequently, a 
very fast interceptor—a jet plane—is badly 
needed at this altitude. Where a conven- 
tional fighter can make one pass from a pre- 
ferred position, the jet with its remarkable 
speed can hit from any spot. But these po- 
tentialities are not causing our air experts 
much lost sleep. The War Department's 
disclosure presumes that there will be avail- 
able enough American jets to counteract 
any Japanese threat. At least two types— 
one Army, one Navy—are in production. 

When the record of this air war is safely 
chronicled in the annals of our Congression- 
al Library, military historians are sure to 
note the jet threat as a significant but futile 
effort by the Nazis to wrest victory from 
defeat. ‘Too little and too late’’ must be the 
final verdict. 
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Words That Win Battles 


by name tells them not to die “a stupid, 
meaningless death” as “we offer you life 
with honor.” In translation, the text inside 
says: SOLDIERS OF THE IMPERIAL 
ARMY! 
You have fought well, but the battle is 
lost. You are cut off with no hope of 
escape. Soon your food and ammuni- 
tion will be gone. 
You have only two fates—annihilation 
because unwise commanders sent you 
into our trap. Or good treatment be- 
hind the Allied lines. 
Think it over. Ghosts in Yasukuni 
cannot help Japan. Death without 
meaning is only for fools. 
Some of your friends know this. They 
have come over to us and they are safe. 
They are eating rice, smoking ciga- 
rettes, sleeping in peace. They know 
that life is precious. They are not 
ashamed to live. 
Join them now. You will receive plenty 
of good food and kind treatment. Your 
identity will not be disclosed. 
This is our only offer. If you do not 
accept it, we will be forced to destroy 
you.—-THE COMMANDER. 


Instructions are also given for surren- 
dering. To guarantee safety, the Japanese 
are told to approach the Allied positions 
singly by day without arms, to raise their 
hands and wave this pass, and to follow 


sign directions of Allied soldiers. An Eng- 
lish-language notice on the leaflet directs 
Allied soldiers to “treat the bearer cour- 
teously and conduct him to headquarters.” 

Bombs and leaflets are sometimes 
dropped together. The text of one leaflet 
headed “WARNING” and used in many 
languages in the Far East to hamper 
Japanese shipping and production in over- 
run regions is given in translation on page 
121. 

Leaflet newspapers, sometimes accom- 
panied by packets of needles, garden seed, 
or chocolate bars, have helped keep hope 
alive in enemy-occupied countries. Air- 
borne newspapers printed in London in the 
French, Belgian, and Dutch languages were 
dropped by the millions until these coun- 
tries were liberated. The news of the land- 
ings in France was heralded with a leaflet 
carrying General Dwight Eisenhower’s 
proclamation on one side, and on the other 
the dramatic headline: “LES ARMEES 
ALLIES DEBARQUENT” (The Allied Ar- 
mies Land). 

Another D-day leaflet asked French rail- 
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‘Continued from page 123) 


road workers and canal attendants to 
sabotage communications. Others warned 
residents of certain towns that they would 
be bombed during the day. A later leaflet 
asked Poles in the German army to join the 
Allies. During the first two weeks of last 
September alone, for example, 54,839,000 
leaflets were flown from London. In addi- 
tion, other leaflets, some bearing photo- 
graphs of German generals who had sur- 
rendered, were printed in France and helped 
capture thousands of Germans in isolated 
pockets. 

At Cherbourg and many other points, 
leaflets were followed by loudspeaker or 
“hog caller” appeals. Many surrenders were 
effected by this means. Trucks equipped 
with public-address systems of the sort de- 
vised for large outdoor meetings are used, 
with some modifications, for this work. A 
new-type lip microphone conveys the speak- 
er’s words to the amplifying equipment 
with a minimum of battle noise. 

As equipment within earshot is also with- 
in gunshot, “hog calling,” as soldiers term 
the operation, is the most dangerous form 
of war propaganda. Lt. Col. Flynn L. 
Andrew of New York City, Psychological 
Warfare Chief of the American First Army, 
and scores of others have lost their lives 
operating the sound units. To lessen the 
danger and make the sound carry farther, 
the loudspeakers are commonly placed in 
no man’s land some distance from the truck 
and microphone. This has its risks. When 
the equipment went silent on one occasion, 
it was discovered that the Germans had 
come out of their positions and stolen the 
horns. 

Backing up the short-range forms of 
propaganda is the ocean-leaping radio. Be- 
fore the war, the United States had 11 
short-wave broadcasting stations owned by 
General Electric, N.B.C., C.B.S., and others. 
Only WGEO at Schenectady had 100-kilo- 
watt power. There are now twoscore sta- 
tions, six of them of mighty 200-kilowatt 
power. The latter were built for the Office 
of War Information by the Crosley Cor- 
poration and the Federal Telegraph and 
Radio Corporation. 

Before Pearl Harbor, there was one sta- 
tion, KGEI, on the West Coast. There are 
now 10. There is also a new 100-kilowatt 
station in Honolulu. Saipan has a new 
transmitter and there are stations in opera- 
tion in the Philippines. Together, all of these 
give Japan and the Orient America’s ver- 
sion of the war news on medium as well as 
short wave. Judging by the alarmed re- 
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action of Radio Tokyo, t vy are eff>ctive. 

Evidence of the value of long-range radio 
broadcasting was found when southern 
Italy was liberated. Many pe:sons were dis- 
covered in Fascist jails because they had 
been listening to the weekly Italian-lan- 
guage broadcasts of Mayor Fiorello La- 
Guardia of New York that had been short- 
waved to Italy by the OWI. 

In preparation for the invasion of Europe, 
the OWI erected two powerful medium- 
wave broadcasting stations in North Africa 
and a third in England. One of the African 
stations used a second-hand, 50-kilowatt 
transmitter previously empioyed by WABC, 
the Columbia station in New York. The sta- 
tion in England was named the American 
Broadcasting Station in Europe and has 
come to be known as ABSIE for short. In 
addition, stations captured on the Continent 
were utilized as fast as they could be put 


The War on Fire 


nozzle, and a five-gallon can of the “soup.” 
A brown-hued liquid not too pleasant to 
the nostrils, “Navy bean soup’’ combines 


with water to make a wedging, smothering 
mass of snowy bubbles several inches thick 
that will remain 
plastered. 


for hours wherever it is 
It seals gases in, seals oxygen 
out. 

You can cover the side of a barn with 
foam, and there it will stick. Its adhesive 
quality is invaluable in preventing ‘‘flash- 
backs’’—the rekindling of fires after they 
appear to be out. Nothing short of a hurri- 
cane will blow it away. It can be built up 
into dikes to keep gasoline fires within a 
given area. 

When U. S. Marines invested the Marshall 
Islands early last year, the carrier Enterprise 
was struck by a Jap bomb that fired her 
flight and hangar decks. High-test gasoline 
blazed high. The ship’s fire-fighting crews, 
using “bean soup” alone, put out the fires 
in just one minute. 

A tanker, colliding with another vessel 
off the Virginia Capes, burst into flame. 
Most of its 107,000 barrels of inflammable 
cargo was aviation gasoline. A full 12 hours 
after the fire began, a special Navy fire- 
fighting crew arrived from Norfolk. “Bean 
soup” saved half the tanker'’s load. 

Proteins derived from fish scales, horns, 
hoofs, animal blood, and the waste products 
from slaughterhouses also are used in 
manufacturing “bean soup.” 

H. E. Mattin, of the Mearl Corporation, 
Eastport, Me., produced a foam that was 
even tougher. By introducing iron salts into 
his stabilizer, he was able to make foam 
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back in condition and returned to the air. 

One of the stations captured with little 
damage was the 150-kilowatt Radio Lux- 
embourg, second most powerful broadcast 
transmitter in Europe. Robert M. Pierce, 
chief engineer of WGAR in Cleveland, then 
with the OWI, was commended by military 
authorities for his speed in returning this 
station, which could be heard throughout 
Germany, to the air. 

The repair work was enlivened by an 
incident involving a native employee of the 
station. He explained that he had worked 
faithfully there for many years and that, 
before they departed, the Germans had 
promised him an increase in salary. He said 
that he needed the money and thought that 
the Americans should give it to him. After 
a little consultation, they did so. This ex- 
pedited the repairs and was considered good 
propaganda. 


(Continued from page 109) 


with bubbles that got firmer and more re- 
sistant with the application of heat. The 
Navy is buying all the “bean soup” he can 
manufacture. 

The Army is more partial to water fog 
and carbon dioxide gas, though it uses foam 
liberally as a secondary agent to prevent 
flash-backs. The Air Corps was experiment- 
ing with fog—generated with the kind of 
nozzles used in spraying trees—-as far back 
as 1934. It was not until 1942, however, that 
water-fog fire-extinguishing trucks began to 
roll off factory assembly lines in volume. 

The man. responsible for them was 
William W. Dean, one of the world’s fore- 
most fire-fighting engineers. Employed 
originally by the Quartermaster Corps, he 
also “bulled through” the construction of 
equipment to fight fires. In later years he 
has worked for the Engineer Corps, to which 
the job of fighting fires was transferred. 

Fog is of peculiar value to crews fighting 
fires resulting from airplane’ crashes. 
Saving what remains of the airplane is in- 
cidental. Saving the flying personnel is 
paramount. High-pressure fog is directed 
at the plane to make the heat bearable for 
the men inside until they can scramble out 
or be rescued. If the airplane is big, a 
special sharp-beaked fog nozzle called a 
javelin is rammed through the fuselage to 
help cool it from the inside. 

Fog is so effective in reducing the tem- 
perature of highly flammable substances 
that in one test conducted by the Coast 
Guard in an abandoned Liberty ship, less 
than 7,000 gallons of it lowered the tem- 
perature of 5,000 gallons of bunker oil set 


207 





ablaze in the engine room from 410 to 164 
degrees in 37 minutes. It was estimated 
that only 500 gallons of oil were consumed. 

A by-product of fighting fire with water 
under considerable pressure is known as 
“blast effect.” 

Water under pressure of as much as 600 
pounds to the square inch directed at air- 
plane fires blows away burning gasoline 
and its vapors. A homely example of blast 
effect is the diving trick often used by air- 
plane pilots in the past to blow out the 
flames when fuel in their carburetors caught 
fire. 

Fog, blast, and clouds of refrigerated 
carbon dioxide—refrigeration permits li- 
quefaction and the storage of bigger quan- 
tities in limited space--have quenched plane 
fires so quickly that the planes were saved. 

Fog is indispensable in fighting muni- 
tions-dump fires. The droplets, evaporating 
instantly, absorb heat to keep the shells 
below explosion temperature. If a shell does 
go off, the job of saving that particular part 
of the dump is hopeless. Then the fire 
fighters retire to wait for the inevitable 
major explosion. And, more often than not, 
this blows out the fire. It’s another kind of 
“blast effect.” 

Carbon dioxide gas, in the use of which 
much pioneering work has been done by 
Walter Kidde & Co., remains a major fire- 
fighting agent in industry and in the home. 
By replacing the oxygen feeding a fire, or 
by so diluting it that it cannot sustain com- 
bustion, the gas kills flames. It is used 
universally in aircraft-engine nacelles. 

Carbon dioxide—or, less often, carbon 
tetrachloride, another inert gas—is used 
most commonly on electrical fires. These 
gases do not conduct electricity, as water 
and foam do. A conductor, of course, merely 
spreads an electrical fire over a larger area. 

Carbon dioxide has its limitations. It 
cannot be used on large fires because it 
cannot be generated in sufficient volume for 
a sufficient length of time. Wind dissipates 
it. In closed spaces, it must be handled care- 
fully because, while it will kill fire, it will 
rob human beings of their oxygen, too. 

Fog and foam also have their limitations. 
Fog seldom works on fires that have got a 
good start. It can be thrown only a limited 
distance, much less than a straight stream 
of water. As yet, no one has been able to 
generate enough fog to cool a really big 
fire below the ignition point. 

The distance that foam can be thrown 
also is limited, and on any big fire it must 
be used in combination with other agents. 

Incidentally, the losses from water dam- 
age in fires—-frequently the greater part of 
the losses in fires—-are cut by fog. It takes 
less fog to do a job, and fog »ecomes steam 
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too fast to allow things to become sodden. 

The National Fire Protection Association, 
organized a half century ago to promote fire 
prevention, foresees the time when perhaps 
an ideal combination for industrial fire- 
quenching of water spray (or fog) and 
carbon dioxide gas will issue from the same 
nozzle. 

There is room for improvement in fire- 
fighting. The superlative job being done on 
the war fronts is not being matched on the 
home front. Every year from 7,000 to 10,000 
lives are lost in fires. Our fire losses in 1944 
aggregated more than $420,000,000, the 
biggest in U. S. history and up $100,000,000 
from 1942. 


Magnet Hangs in Air 


A TINY magnet that floats in the air 
without visible means of support is the 
latest marvel to be exhibited by Russian 
scientists and reported by the USSR Acade- 
my of Science. 

The magnet, a bar of ferro-nickel, re- 
mains suspended above a lead plate that 
has been cooled to 269 degrees below zero 
centigrade—about four degrees above ab- 
solute zero. The explanation is that the 
electrical resistances of some metals, in- 
cluding lead, drop greatly at very low tem- 
peratures. It is believed that the field of 
the magnet sets up induction currents in 
the lead and that these repel the magnet. 

If thrown on the cold plate, the magnet 
bounces into the air and hangs there 
until the temperature of the plate rises 
about three degrees, when it settles onto 
the surface. 


“Tele-Curve” Copyrighted 


“‘TELE-CURVE,” the air map described in 
the April issue of this magazine (“A Road 
Map for the Air Age,” page 100), is copy- 
righted by Felix Locher and all rights are 
reserved. 

Invented by Mr. Locher and his son, 
movie actor Jon Hall, the map shows the 
air-line distance and shortest flight path to 
any place on the earth. Separate maps are 
made for different starting points. Maps 
are now in print for New York, Chicago, 
Washington, Los Angeles, San Diego, San 
Francisco, Panama, Manila, Honolulu, and 
Tokyo. Others are in preparation. 





Subscribers in the armed services who notify 
us of change of address are requested to 
give us the key symbols appearing on the 
wrapper in which the magazine is received. 
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LIGHTER MOMENTS with 


fresh Eveready Batteries 
pated 


“Now there’s one 


Keep your eye on the Infantry the Doughboy 
does it! They fight for your postwar future. You 


save for it. Buy War Bonds! 


A WORD on behalf of your dealer. He can’t supply 


you with enough “Eveready” flashlight batteries 





because of urgent war needs. Nearly our entire pro 
luction of these ce pel dable, long-service batteries 
must go to the armed forces and essential war 
ndustry 

But your dealer promises you all the “Eveready” 
batteries you want after victory. And we, in turn, 
promise that these batteries will be even better than 


before, even more depr ndabl 


The registered trade-mark “Eveready” distinguishes products of National Carbon Company, Inc. 





It’s a privilege 
to buy War Bonds 


@ Your automobile engine is only 
as old as its parts. Watch for 
signs of wear, have worn parts 
replaced promptly, and it will 
last... and Jast...and LAST! 

One of the most important 
things to watch is the piston rings. 
Worn-out rings must be replaced 
promptly, to protect the cylinder 


HASTINGS MANUFACTURING COMPANY -+ 


walls and other vital parts. 
When your engine shows symp- 
toms of ring wear — smoke, oil- 
pumping, or loss of power—it will 
pay you to install Hastings Steel- 
Vent piston rings. They sfop oil- 
pumping, check cylinder wear, 
restore performance. Ask your 
motor specialist. 
HASTINGS, MICHIGAN 


Hastings Mfg. of Canada, Ltd., Toronto 











| TOUGH ON O1L-PUMPING GENTLE ON CYLINDER WALLS 
want 











Oven Heats “Sky Plates” 


(Continued from page 74) 


scale use when the materials are available. 

While the plates may be heated in the 
ordinary kitchen oven, cooking takes 30 
to 45 minutes—much longer than in the 
specially designed Whirlwind oven. Also, 
the average home oven will not hold as 
many individual plates, nor can the tem- 
perature be accurately controlled, which is 
necessary for the freshly cooked flavor. The 
Maxson oven, thermostatically regulated, 
is equipped with a motor-driven blower 
which distributes the hot air evenly over 
both tops and bottoms of the plates. 


The possibilities of the 15-minute meal 


are almost endless. The partly cooked food 
will keep indefinitely so long as it remains 
frozen. Dishes strange to the American 
palate could be prepared by chefs on the 
other side of the world and be served on 
American tables. At present, the Maxson 
Food Systems’ kitchens are turning out six 
different menus. These include: (1) steak, 
buttered peas, and French-fried potatoes; 
(2) frankfurters and beans with spinach; 
(3) veal cutlet, home-fried potatoes, and 
peas; (4) ham steak, candied sweets, and 
turnips; (5) meat loaf, candied sweet po- 
tatoes, and spinach; (6) beef stew, hot 
bread, and asparagus. In peacetime, the 
public can look forward to getting such 
dishes as frozen fowl, fish, corned-beef 


hash, Welsh rabbit, and many appetizers. | 


But not everything edible can be put on 
a Maxson plate. It is impossible to freeze 
crisp, watery vegetables such as lettuce and 
celery. They wilt. Bananas turn black. 
Tomatoes collapse. On the other hand, a 
savory meal of cold cuts for a summer eve- 
ning can be prepared. The frozen meat is 
put in the oven, but no heat is applied. The 
fan is simply turned on to unfreeze, or de- 
frost, the preparation. 

The idea of partly cooking and quick- 
freezing complete dinners came to Mr. Max- 
son two years ago when he was wondering 
what to do with a surplus supply of vege- 
tables he had grown in his home garden 
in West Orange, N. J. With a home unit he 
tried freezing almost everything cooked in 
the kitchen, from French-fried potatoes to 
soft-boiled eggs. Many months of experi- 
ments led to the method by which the units 
of a complete meal are precooked, as- 
sembled, and frozen, and to the invention of 
the Whirlwind oven. 

Now L> has a plant a few miles from New 
York City that, when operating at capacity, 
is capable of turning out several thousand 
meals a day, and can store as much as 
1,000,000 pounds of frozen food. 
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“IN and UNDER™ 


CLEANING or smoothing out hard-to-get-at 
corners or surfaces is quick and easy with 
power-driven rotary files. Here, for instance, 
a Nicholson Inverted Cone Shape Rotary 
File with Ground teeth is used on the “un- 
dercut” surfaces of a dovetailed form. (The 
same shape file is also available with Hand 
Cut, or conventional “file-type,” teeth.) 


These 16 Nicholson Standard Rotary File Shapes 


will serve for practically every kind of job 
on which a rotary file can be used—breaking 
and chamfering corners; removing burs and 
fins; cleaning, enlarging and elongating 
holes and slots; working in hollows and 
acute angles; removing scale: 

Ball *« Oval * Cone (3 types) * Inverted Cone 
Cylindrical (2 types) * Cylindrical Double Taper 
Concave (2 oypee) * Flame «+ Barrel * Tree 
(2 types) * Bi-Shape (Concave-Convex) * CUTS— 
Coarse, Medium, Fine. DIAMETERS—'/e” to 2”. 
ASK YOUR DEALER. Catalog and Price List 
mailed, on request, to industrial, machine- 
shop and school-shop managements. 


Nicholson File Co., 90 Acorn St, Providence 1, R. I. 


(In Canada, Port Hope, Ont.) 


Buy War Savings Bonds and Stamps regularly. 








Today's “Mississippi Mule” is the less picturesque 
but more reliable motor truck—speeding the 
cotton crop from plantation to cotton gin—from 
warehouse to freight yard or levee—from boat 
or train to textile mill. Two out of four of these 


trucks are equipped with AC Spark Plugs, specified 


by engineers and owners alike for utmost reli- | 


ability. Thousands of them are kept efficient and 
reliable by the fa AC thod of cl 





regapping every 3,000 miles. You can enjoy | 
equal spark plug satisfaction by following the | 
same practice, replacing worn plugs promptly | 


with AC's of correct Heat Range for today's fuels. 





CLEAN SPARK PLUGS SAVE UP TO ONE GALLON OF GAS IN TEN 


fees 
or 


BUY MORE THAN EVER IN THE 7TH WAR BOND DRIVE 
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Buy Wear Savings Bonds and Stamps regularly. 


Trainer for Jet-Plane Pilots 


(Continued from page 85) 


from the ship probably would feel as 
though he had walked into the path of a 
flame thrower. Fifty feet away he might be 
knocked from his feet, but he wouldn't get 
badly burned. 

Principal problem of today’s jet planes 
has been fuel consumption—lack of range. 
Jet engines have been far from economical 
on take-off or at low speed and altitude. 
Only at high altitude and speed have they 
been as economical as conventional airplane 
engines. The Germans also have had to 
face this problem, which has limited opera- 
tional range. But our engineers seem to be 
well on their way to a solution; official an- 
nouncement of the P-80 says that it “op- 
erates over any of the ranges at which 
conventional pursuit ships of today are 
called upon to perform,” 

Among the pilots who checked out on the 
P-59 were boys who, flying our conventional 
fighters, had faced German jet planes over 
Europe. How does the P-59 compare with 
the German jet jobs? “I couldn’t say,” one 
such pilot replies with a smile. “I never 
flew one of the German jobs. And they 
never stuck around long enough for us to 
study them.” In combat, the German jet 
planes usually operate at extreme speeds, 
making perhaps one or two passes at a con- 
ventional fighter and then getting away 
from there in a hurry. At such speeds, our 
pilots generally agree, the German jets are 
slow in maneuver, and a conventional Amer- 
ican fighter plane can side-step them unless 
the pilot is caught completely by surprise. 
The German jets traveling 500 m.p.h. or 
better seem to need about five miles to turn 
around. Our conventional fighters can turn 
in about a mile at around 400 m.p.h. 

The pilots do indicate, however, that the 
P-59 at the speed of a conventional fighter 

that is, around 400 m.p.h.—probably can 
outmaneuver the best of the German or Jap 
conventional fighters. In addition, it has at 
least the extreme speed of the German jet 
jobs, with consequent loss of maneuver- 
ability. 

The future of the jet plane is anybody’s 
guess. You hear all kinds of predictions. 
Lawrence D. Bell, president of the Bell 
Aircraft Corp., which built the Airacomet, 
says: “Within five years no military fighter 
planes will be built which do not incorporate 
the jet-propulsion principle. There is no 
doubt that jet-powered planes will make 
all present types obsolete in years to 
come.” That opinion is not universal, even 

(Continued on page 216) 
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These 
scientists 
are working 
for you 


A G-E SCIENTIST, winner of the No- 
bel prize, studies oil films on water. 
From this research comes a clue to 
make glass invisible, metals stronger, 
to create fog by machine. 
Engineers working with certain 
radio waves run a temperature. A 
G-E fever machine utilizes this prin- 
ciple, so doctors can treat patients 
with artificially created fevers. Worst weather in the world is found atop Mt. Washington, N. H., 
This page of pictures isn’t one- where ice feathers like these sometimes grow three feet in a single 
hundredth part of what is going onat night, and where G-E scientists are conducting cold weather research 
G.E. But you will see a few waysin for the Air Forces. General Electric devices are helping the Signal 
which G-E scientists make life easier, Corps, the Weather Bureau, and the Air Forces predict the weather 
healthier, happier. General Electric all over the world. Accurate weather prediction aids troop move- 
Company, Schenectady, New York. ments, saves crops, protects you. 


—s 
Ever see pure vitamins? These 


three pinches of vitamin crystals 
in the hand of a G-E scientist 
are enough carotene, vitamin C, 
and thiamin for the average man 
for a day. Research at G-E Con- 
sumers Institute helps improve 
diet, make food taste better. 

Picture of gold made by shoot- 
ing electrons through gold less 
than a millionth of an inch thick 
was made by G-E scientists 
in studies to improve metals. 


You can actually see it grow. New G-E foam plastic | sembling molasses. Lighter for its size than a loaf of 
grows at the rate of an inch a second from a liquid re- | bread, it promises to have many uses after the war, 


* 


Hear the G-E radio programs: The G-E All-girl Orchestra, 
Sunday 10 p.m. EWT, NBC The World Today news, 


Monday through Friday 6:45 p.m. EWT, CBS —- The G-E 
House Party, Monday through Friday 4:00 p.m. EWT, CBS. GENERAL ELEC j RIC 
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Ingenious New 


Technical Methods 


Presented in the hope that they will 
prove interesting and useful to you. 





Highly Versatile “Pencil Weld Gun” 
Welds Cold ... Corrects Flaws and Defects 
... Saves Man Hours, Materials 


The Pencil Weld Gun, used with its Vibra-Weld Transformer, 
offers simplicity and versatility never before known in the in- 
dustry. Equally effective in correcting flaws and defects in both 
ferrous and non-ferrous metals—for welding cold, without setting 
up stresses or crystallization. 


Simple in operation, the Pencil Weld Gun requires but a few 
moments’ practice to achieve results formerly unobtainable with 
any method. Utilizing a combination of air, igh amperage and 
low voltage, the weld never exceeds 125° to 130° F. The gun uses 
a pure aluminum or nickel rod, which is applied directly to the 
defective area. When the surface has been finished and polished 
off, it is impossible to detect the repair. Easy to use, as gun peens 
and welds simultaneously. The Pencil Weld Gun and Vibra-Weld 
Transformer can be used wherever 220 volt single phase electri- 
city and air outlets are available. 


Unavailable, however, is Wrigley’s Spearmint Gum. As the 
makers of Wrigley’s Spearmint are unable to continue manu- 
facture of the product up to their quality standards under present 
conditions, the only unqualified protection they can give to the 
consumer and the dealer alike is to keep the Wrigley’s Spearmint 
wrapper empty. While they advertise this empty wrapper, none 
is being made and any found on the market is old production of 
a sesichabie product. 


You can get complete information from Mid-States Equipment Company 
2429 South Michigan Avenue, Chicago 16, Illinois 


914 Buy Wer Savings Bonds and Stamps regularly. 














Close-up of new Pencil Weld Gun 
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The gunsight that “thinks” faster 
than humans...or Japs! 


N MID-1942, our Navy received 
its first shipments of a new 
secret device... 

And the next time that Jap pilots 
attacked one of our ships, they got 
a mighty unpleasant surprise. 

The ship was “Battleship X”— 
the famous USS South Dakota. 
The surprise was a screen of anti- 
aircraft fire so deadly accurate that 
32 Sons of Heaven were shot down 
before they could strike. 

The device that enabled our 
antiaircraft gunners to put up this 
devastating screen was the Mark 
14 Gyro Gunsight. 


The Sperry Gyroscope Company 
—long before Pearl Harbor—had 
been sponsoring some special Gy- 
roscopic studies in the Instrument 
Laboratory of the Massachusetts 
Institute of Technology. 


These studies resulted in the de- 
velopment of the Gyroscopic Au- 
tomatic Computing Sight by Dr. 
C. S. Draper, director of the In- 
strument Laboratory of M.I.T. 


A successful gyro gunsight was 
produced. It was first applied to 


rapid-firing 20 millimeter guns. 
And the accurate screen of pro- 
tective fire that it enabled our gun- 
ners to put up made it almost 
suicidal for enemy dive bombers 
and torpedo planes to approach 
within range. 


Keeping ahead of the Nips 


This forced the enemy to improve 
his attack planes so his pilots could 
launch their missiles out of range 
of 20 millimeter guns. So a gun 
director was developed which, by 
remote control, utilized the Gyro 
Gunsight to aim 40 millimeter 
twin and quad mounts, and even 
larger caliber guns. 

Now American ships could reach 
out and blast enemy planes even 
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before they could go into their 
attack runs. 

In fact, our ships were able to 
operate within range of land-based 
bombers and torpedo planes. 

Using the Gyro Gunsight, the 
gunner sees his fast-mcving target 
through an illuminated ring. As he 
keeps the target within the sight, 
the gun automatically leads the 
target, compensating for move- 
ment of the plane during the time 
of flight of the projectiles, 

Thus, the guesswork was taken 
out of antiaircraft gunnery, and 
thousands of enemy pilots were 
sent to Davy Jones’ locker. 
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Now car polishing 
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DU PONT No. 7 POLISH 


Makes your old car 
look like new 


Don't put off the job any 
longer. It is easy to make 
amy that old dull finish sparkle 
like new—and it takes very 
little time. Try No. 7 Polish 
there’s nothing quicker or 
easier to use, 


of your radiator 


Avoid radiator troubles and 
expensive repairs by using 
Du Pont's Cleanser now. It re 
moves rust, scale and grease 
thoroughly and quickly with 
out harming the hose, pack 
ing or metal parts. 


DU PONT 
Cooling System Cleanser 

















BETTER THINGS FOR BETTER LIVING 


Buy War Savings Bonds and Stamps regularly. 


Trainer for Jet-Plane Pilots 


Continued from page 212) 


among those who have worked a good deal 
with the jets. But there is no doubt that 
the jet plane is already opening a new 
horizon in flying. 

Right now one can sum up the advan- 
tages of the jet plane in this way: 

It has more speed and a higher ceiling 
than the conventionally powered ship. 

It has less weight per horsepower at alti- 
tudes of equal operating efficiency. 

It has considerably fewer working parts, 
which means less danger of breakdown; it 
also means simplified maintenance. 

A practical pilot, with plenty of hours 
over enemy territory and a respectable 
number of enemy kills to his credit, sums 
it up this way: 

“The jet is fast as all hell. It can out- 
climb anything else I've ever seen. It can 
outmaneuver most of them at their own 
speeds. It would be a honey for strafing, or 
for attacking bombers, or probably for dog- 
fighting, though today you usually make a 
couple of swift passes and get him or get 
the hell out. It’s a thoroughly sweet ship. 
But I'd like to know what happens to her 
when she takes a piece of flak or a few 
50's through those windmill furnaces of 
hers. Maybe I'm jittery, but I know how 
the ships I’ve been flying over there—the 
propeller ships—act when that happens. I 
know how much they'll take and still bring 
me back. When I know as much about the 
jet jobs, then I can speak with authority. 
Meanwhile, she’s one sweet ship to fly. 
Ain't had so much fun since I was a kid,in 
high school.” 





Waste paper is a war weapon. Save every 
scrap of it for the knockout in the Pacific. 
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Actual Size V-Plug 
Champion spark plugs for model gas engines give the 
same dependable performance as regular Champions, 
Sillment sealed. Sillimanit: insulator. Alloy needlepoint 
elecurodes for easy starting. One piece constructioa. 


CHAMPION 


SPARK PLUG COMPANY e¢ TOLEDO 1,OHIO 
POPULAR SCIENCE 








FROM THE SKYWAYS... 


TO THE HIGHWAYS... BETTER 
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SPARK PLUGS FOR YOUR CAR 


Champion Ceramic Aircraft Spark Plugs 
are used exclusively by National Air- 
lines because “they are dependable, 
efficient and completely satisfactory.” 
They strongly emphasize maintenance 
to insure dependability. 


Thus once again the prestige and effici- . 
ency of Champion Spark Plugs for every 
engine is confirmed by their use by a 
leading airline—just as it has been so 
dramatically demonstrated in the most 
powerful bombers and combat planes. 
The Champions you buy for your present 
car benefit from the same research, basic 
materials, engineering and precision 
manufacture. Naturally they will insure 
an extra measure of performance, econ- 
omy and dependability. Champion 
Spark Plug Company, Toledo 1, Ohio. 


DEPENDABLE 


CHAMPION 


SPARK PLUGS 
\ 
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operate a fleet of fast and — 


The Rock Island Lines ee 


rful General Motors Diesel 
ght locomotives known as the “ Hercules They 
¢ fitting railmates indeed to the General Motors Diese 
which power the new and modern Rock Island “ Rocke 


GREAT THINGS ARE HAPPENING IN TRANSPORTATION 


When people discuss travel you'll often hear 
mention of the big, powerful Diesel locomo- 
tives that are hauling so many of America’s 
crack trains. 


You may, or may not, know that by far 
the greater number of these new and mod- 
ern locomotives are built by General Motors. 
Railroad men know it. And they will tell 
you, too, how these amazing GM Diesels have 
changed all previous ideas of speed with 


LOCOMOTIVES 


ON TO FINAL VICTORY 
BUY MORE WAR BONDS 


ENGINES 


DIESEI 


POWER ENGINES 


Buy Wer Savings Bonds and Stamps regularly. 


150 to 2000 4.P 


Sto 250 HP 


comfort and safety for passengers; how they 
have effected economies and efficiencies be- 
yond all previous railroad experience. 


It may be your good fortune to ride be- 
hind one of these passenger Diesels on your 
next railroad trip. Or, perhaps you have 
seen one of these powerful freight locomo- 
tives pulling a mile-long loaded train. If so, 
you'll know why it’s a great new day for 
railroading —with even greater days to come. 


ELECTRO-MOTIVE DIVISION, to Gronge, 
CLEVELAND DIESEL ENGINE.DIVISION, Clevelond I, (ve 


DETROIT DIESEL ENGINE DIVISION, Detroit 23, Mich. 
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It’s Homemaking Time Again 


HIS little home-building, feathered 

fellow with his jaunty Defoe yachting 
cap and his pretty mate symbolize what 
thousands of American families would be 
doing about now if this were a normal, 
peaceful spring. 
@ @ Perhaps next spring~ will be—and 
you will be building a new home. In the 
meantime, you can keep adding to your 
nest-egg of War Bonds which will help 
finance it. And we at Defoe can plan ahead 
for the surprising and thrilling things we 
will be able to build into it for you. 
@ @ Of course, Defoe’s engineering ex 
perience and production facilities are now 


being used only to build more warships 
and badly needed cargo ships for the Navy. 
However, the postwar plans of our Hous- 
ing Division are progressing. New meth- 
ods of manufacture are being worked out 
and a host of building materials put 
through a series of exhaustive tests to make 
certain that the new Defoe homes will set 
the pace for living comfort, efficient func- 
tional design, beauty and individuality of 
exterior treatment. 

@ @ Follow the story of Defoe’s little 
home-making birds in subsequent adver- 
tisements and Jet them lead you to eye- 
opening developments in a new concept 
of housing for Americans. 








HOUSING DIVISION—DEFOE SHIPBUILDING CO., BAY CITY, MICHIGAN 
witwtkst Five White Star Renewal 
Citations now decorate the Navy**E"’ 


Award won by Defoe workers. 





+ 
? 


BACK THE ATTACK 
—BUY WAR BONDS 








SHIPS FOR VICTORY 
SERVANTS FOR PEACE 





JUNE, 1945 Buy Wor Savings Bonds and Stamps regularly. 219 








ee 


The 





best 


ardint 
IU ARIA 


@ TOOLS ARE READY, the skilled man- | 
power is ready to make Marlin sport- 
ing rifles again as soon as war con- 
tracts permit. They will be the best in 
Marlin’s 75-year history. Honest guns 
—safe, accurate, long-lived. Built to 
standards that made the name famous, 
with war-improved skills. Now is a 
good time to look over the Marlin line 


THE INFANTRY 
THEY CARRY 
THE GUNS 


Illustrated 
MODEL 39-A 


By many considered 
the world’s best all- 
around light rifle, .22 
cal., lever action, 25 
shots. 


Marlin 


FIREARMS COMPANY 





New Haven, Conn. 
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The Norden Bombsight 


(Continued from page 73) 


But how is the line of sight held? In 
other words, how does the mechanism main- 
tain the illusion that the plane is standing 
still? 

This neat trick is done with a mirror no 
bigger than the face of a man’s wrist 
watch. The bombardier looks straight down, 
but this mirror is suspended beneath the 
lower end of his telescope, and tilted so that 
the images he sees in it are those of objects 
far ahead of him. 

As the plane approaches the object to be 
bombed, the angle at which this mirror is 
hung changes. The closer the plane is to 
the target, the faster this angle must be 
changed. The mirror’s motion is synchro- 
nized with the plane’s motion, however, in 
such a way that the image of the target is 
held in the center of the sight. 

This synchronization is an exceedingly 
delicate business. The mirror is moved by a 
variable-speed drive. This consists of a re- 
volving <isk, against which a tiny wheel 
is placed. The farther the wheel is set from 
the center of that disk, the faster the wheel 
goes around. 

The rate at which the disk should be 
turning is determined before the bombing 
run begins. The bombardier notes the speed 
and altitude of his plane, the temperature 
and the barometric pressure, then consults 
a book of mathematical tabies. Its figures 
are printed in luminescent white on black 
paper, so that he can see them in dim light. 
From this book of tables, he finds the ap- 
proximate speed at which the disk within 
his sight should be turning to synchronize 
the movement of the mirror with the plane’s 
speed at his altitude. 

He then sets the “disk speed” dial on the 
instrument, and checks the speed of the 
disk twice by plugging in a tachometer that 
he carries in his pocket. Even so, when the 
bombing run begins, the mirror will not be 
closely enough in step with the airplane. 
So he will make final adjustments then to 
perfect this synchronization. 

Meanwhile, the bombardier looks up an- 
other number in his book of tables and 
sets a “trail arm” on the bombsight. This 
gives the computing mechanism the bal- 
listic data it will need. But this mathe- 
matical information, too, may be changed 
slightly by adjustments that the bombar- 
dier will make only a few seconds before 
the bomb is dropped. 

All these pains to attain precision would 
be futile, and the bombardier’s view of his 

(Continued on page 224) 
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LINK MANUFACTURING COMPANY, LTD. 
GANANOQUE, ONTARIO, CANADA 


Makers of Link Trainers, Crew Navigation Trainers and other Devices contributing to the safety of flight 
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BLATZ BREWING CO., MILWAUKEE, wiS. War Bonds 


Fast Becoming bmeucuis Favorite 
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UNTIL THE WHOLE JOB 


| takes ships and planes and 


guns and men... and 
millions of items of precision 
equipment, not one of which 
must fail. 

It needs precision optical 
equipment...eyes that seck out 
the enemy, find him, range 
him, he Ip to destroy him. 

This need, for all operations 
in this war, is still tremendous. 
UniversalCameraCorporation, 
furnishing such instruments 
for the armed forces continu- 


ously since Pearl Harbor, now 


makes binoculars in quantities 
hitherto thought impossible, 
as well as other vitally im- 
portant high-precision optical 
instruments. 

Universal will continue to 
devote its efforts and facilities 
wholeheartedly to the manu- 
facture of these instruments as 
long as needed. But when the 
war job is done, the production 
of hundreds of new Universal 
Cameras, Photographic and 
Home Movie Equipment items 


will begin immediately. 


Wartime Manufacturers of Precision Instruments for the Armed Forces 


Peacetime Manufacturers of Mercury © Cinémastere Corsair Cameras and Photographic Equipment 


JUNE, 1945 





WAR RECORD 


1941 ... Started War Work 
(before Pear! Harbor) 


1942 ..- Over 80% Essential 
War Work 


1943 ... Over 99% Essential 
War Work (Army-Navy “E” 

March 13) 
1944 ..- Over 99% Essential 
War Work 


TODAY ... Over 99% of our 


facilities are devoted to pro- 
ducing essential precision 
instruments for the Armed 
Forces, and will continue to be 
while the need exists. 


You'll still have to wait for the 
wonderful new photo and home 
movie equipment we promised you 
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Technicians call them petroleum residues but 
their everyday names are just sludge and gum. 
No matter what you call them, they reduce 
power and shorten engine life. Now that 
motors are irreplaceable, more and more 
thousands of owners are protecting theirs with 
LOOSITE and SILOO. 

The LOOSITE-SILOO treatment is speedy, 
safe, sure and economical. It has been tested 
and proven through fifteen years of service on 
passenger cars, trucks, tractors, boats—in fact 
all types of gasoline and diesel engines. 

Ask your serviceman to show you how 
LOOSITE first cleans out the engine then SILOO 
added to fresh crankcase oil keeps it clean. 
It’s the one way to be sure that sludge and 
gum are not destroying your motor. 


if you heat with oil — write for information on 
SILOO FUEL OIL TANK SOLVENT. 


PETROLEUM SOLVCNTS CORPORATION 
331 Madison Avenue, New York 17, N. Y. 
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The Norden Bombsight 


(Continued from page 220) 


| target might not be steady enough, if the 
bombsight were allowed to pitch, roll, and 
yaw with the plane carrying it. “Pitching” 
means tossing forward and backward like 
a bucking horse; “rolling” means leaning 
first to one side, then to the other; and 
“yawing” is wavering in direction, like a 
compass needle on an unsteady pivot. An 

| airplane may indulge in any or all of these 
three different kinds of undesirable motion 
at any time. 

Pitching and rolling are vertical motions, 

| and these are compensated for by a gyro- 
scope within the sight. Yawing is horizontal 

| motion, and it is compensated for by an- 
other gyroscope in the base on which the 
bombsight stands. These gyroscopes have 
the same ability to hold a given position that 
a child’s top spinning on the floor of the 
airplane would have. 

To be sure that the bombsight is level, 
the bombardier looks through a glass plate 
at two little bubbles like that in a carpen- 
ter’s level. If necessary, he turns two 
thumbscrews until those bubbles are in the 

| proper places. There is also an indicator in 

the base of the sight, which tells him 
| whether the plane is headed the same way 
| that the sight is pointed. 

A bombardier who notes these and other 
details, sets the sight properly, and then 
adjusts it skillfully during the last lap of 
the race to the target, does not have to 
worry about the “course” problem. The 
automatic pilot flies the plane along a line 
from which a bomb can be dropped to hit 
that target. 

But the bombsight must also solve the 
“range” problem; that is, it must decide 
when to drop the bomb. 

It cannot wait until the plane is directly 
over the target, because the bomb will not 
fall straight down like a sandbag dropped 
from a hayloft. When first freed from the 
plane, the bomb will be moving forward as 
fast as the plane. Its forward momentum 
will diminish, however, as it passes through 
the air, and gravity, at the same time, will 
increase its downward momentum. The 
bomb will curve, therefore, in its journey 
from the plane to the earth. 

How much it will curve under given con- 
ditions can be foretold mathematically. The 
bombardier obtained such a forecast from 
his book, and his adjustments during the 
bombing run revise this prediction to con- 
form to variations in the conditions. 

Thus, the robot is literally told the point 

(Continued on page 228) 
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And when you put shelf paper down 
And want it anchored there, 

Some Texcel Tape, in place of tacks, 
Will help ptevent a tear. 


0 , 
no gummy edges —the “stickum’s” bonded on!) 
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Wane. 





For séaling clothes in mothproof bags 


or ménding Babys book - 
For everyone its Texce] Tape, 
Tom Grampa down to Cook , 


el holds and holds ~ the “stickum's”’ bonded on !) 
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Today most Texcél Tape thats made — 
Is being used for war, <se. 

Buy Bonds and Stamps till Victory ~~ 
Returns it to your store. 


INDUSTRIAL TAPE 
CORPORATION 


A Subsidiary of 
C ‘ Ce pe Johnson & Johnson 


New Brunswick, N.J. 
CELLOPHANE TAPE = STICKS WITH A TOUCH 
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BUY TO LAST 


Our armed forces need more and more batteries. Therefore, it is a patri- 
otic duty to give your battery good care. Let your Exide dealer check it 
regularly and recharge it when necessary. The Pledge Certificate which 
he displays iA your assuranca that he will do his utmost to prolong the 


life of your battery, thereby conserving critical materials and manpower. 
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COFFEE OR AIRCRAFT ENGINES... 
AIR Cools More Efficiently 


It’s scientifically more efficient, if not socially 
correct, to cool your coffee by blowing on it in a 
saucer. With a broad exposed surface, it cools 
faster than in the small area of the cup. Likewise, 
in a Wright Cyclone engine, the many fins on 
cylinder heads and barrels mean more area ex- 
posed to the air to carry away heat. 

More fuel per cylinder means more power, but 
it also means more heat to remove. Thus, increases 
in aircraft engine power have depended on more 
efficient cooling. Wright Aeronautical engineer- 
ing of cooling fins has made possible the Cyclones 
which now develop as much as 150 HP per cyl- 
inder and still run cool. 





SEND FOR “ENGINOLOGY” 
only 25¢ 

100 pages of Engine Information 

Learn more about aviation’s source 

of power. Enginology explains super- 

n and engine prin- 


combust: 
describes 


cha ging 
ciples in non-techni al terms 
their relation to planes and propellers. 


Just send 25 cents in U.S. coin to: 


Wright Aeronautical Corporation 
Dept. PS, Paterson 3, New Jersey 


JUNE, 1945 


WATER VS. AIR: An engine can be cooled with a 
water jacket and radiator, but air still has to cool 
the water. Cyclone cylinders eliminate water, plumb- 
ing, radiators and leaks, and keep engines cool by 
fins on cylinder heads and barrels. 


FIN AREA ADDS UP: Fin area on a single Wright 
Cyclone cylinder is nearly 30 sq. ft. This is 540 sq. 
ft. per engine. On the four Cyclones of a Boeing 
B-29 there is more fin area than the total wing and 
tail area of the plane. 


WRIGHT 


AIRCRAFT ENGINES 


OiVISION OF 


CURTISS WRIGHT 


FIRST IN FLIGHT 
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NEW LATHE ACCESSORIES 


For the toolmaker-machinist, Home 
Craftsman, or Production Shop 


TAILSTOCK 
TURNING TOOL 


complete $ 18” 


(fits any lathe) 


Turn accurate sizes 
to precise lengths 
and perfect finish 
easily and quickly 
as simply as drill- 
ing a hole! Slashes 
machine time 3 
on_occasional jobs 
Ten times as fast 
on production work. 


“Set to size and feed the tool—it does the rest’ 
This new precision ‘“‘box"’ tool is fitted to the tailstock (or 
in the turret) of any lathe. The back rest is quickly set to 
any stock diameter up to *, he micrometer dia! is set 
to the desired size, the length stop to the required length— 
that is all that is necessary to produce one or thousands of 
pieces. accurate, concentric and with fine finish. in one 
cut. Stock can be reduced to any size, maximum length 
turned can be up to 4 Uses regu ar '4” lathe tool 


bits. Furnished complete with removable =2 taper shank 
and can be mounted on straight shank for turrets, has 

hole for mounting. Sleeves Make it possible to fit 
any lathe taper. Complete instructions furnished 


RADIUS AND SPHERICAL ”, ly 4]7* 
TURNING ATTACHMENT 








Turn precision concave or convex radii, spheres, 
etc., simply as straight cuts, with this 
new tow Coes quality tool 


what thousands heen waiting for! 
t tt 7 sthes wi n 1 t 








If 
mething 
ain 





We are able to offer immediate shipment from stock of any of 
the above nn gy Shipments made prepaid if remittance ac- 
companies order. We ship C.0.0. upon receipt of deposit. " 
tools fully guaranteed. try ten days and return for instant re- 
fund if not sa isfied. 


THE SMITH TOOL & SUPPLY CO. 
889 SOUTH FIRST ST. SAN JOSE, CALIFORNIA 
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The Norden Bombsight 


(Continued from page 224) 


| at which the bomb should be released. But 


how does it know when the plane has 
reached that point? 

The bombsight finds this out by measur- 
ing the speed with which the angle between 
two lines changes. They are invisible lines, 
possibly extending for many miles. One 
line is down the center of the bombardier’s 
telescope, from his eye to a point directly 
below him on the earth. No matter where 
the plane is, or how it pitches, rolls, or 
yaws, that line remains straighter than a 
flagpole because the sight is gyro-stabilized. 
And the other line is your old friend, the 


| constant line of sight—maintained by the 


tiny mirror—between the Norden apparatus 
and the target. 

When the target is first seen, the angle 
between these lines may be 70 degrees. It 
becomes narrower as the airplane moves 
closer to the target. And the bombsight 
notes how fast the angle is diminishing. 

This mathematical information, plus the 
data already in the bombsight, gives the 
mechanism the answer to the range prob- 
lem. The instant the plane passes through 
the point in the sky from which the bomb’s 
ballistic curve will carry it to the target, a 
switch clicks and the bomb is launched. 

In a slot on top of the bombsight, there 
are two tiny contact points. The bombardier 
never touches them, but they show him what 
is happening. One indicates the bombsight’s 
forecast of the point along the plane’s path 
at which the plane should let go of the 
bomb. The other indicates the airplane’s 
progress along that path. Hence, this sec- 
ond contact point creeps toward the first 
one during the bombing run. When they 
meet, the bomb switch is thrown 

The mechanism can be set so that one or 
several bombs will be dropped. As each one 
leaves the bomb bay, a tiny light on the 
bombardier’s instrument panel goes off, and 
when the first light blinks out the bombar- 
dier shouts “Bombs away!” 

The Norden sight’s accuracy depends 
wholly on the bombardier’s ability to set 
it properly. Crouched in the nose of a plane, 
he may see a Jap factory on the horizon. 
He points at it with his hand, squints down 
his nose, and turns his $6,000 bombsight in 
that direction. He makes sure the sight is 
ready for action, then bends forward and 
locates the target through his telescope. 

Two fixed hairlines cross his field of vi- 
sion. He spins a knob until the image of 
the factory stays under the vertical line, 

(Continued on page 232) 
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YOUR NEW ZENITH RADIO... 


=~ 


With Exciting New Radionic* Marvels ak 
War-Proved in the Stratosphere ... 


- a 
Soon Coming 0 Your tome! , 
FroM WaAr-TORN Skies of numbing cold and violent 
shock—where life and victory often depend on radio 


communication—have come great new advances in 
the science of RADIONICS. 





Finer Radios for You 
Naturally, many of these RADIONIC MARVELS have fi 


reached a new high of perfection at Zenith. For Through Our Policy of 
Zenith— without fanfare—has been quietly doing its 


job as a LEADING PRODUCER FOR OUR ARMED FORCES *RADIONICS EXCLUSIVELY 


f Radionic P sE sively. P ; ‘ 
of Radionic Products Exclusively Seni due cat téteek bell Glo ee ao. 


Soon you will enjoy some of these amazing Radi- related fields like refrigerators, ranges, washe 
onic features right in your own home. Zenith engi- ers, irons. Every Zenith worker is a specialist 
neering genius will bring them to you in a thrilling in RADIONICS—the science of transmitting and 
new line of RADIOS and RADIO-PHONOGRAPHS. receiving radio waves. No wonder your new 
Zenith radio will offer value far beyond any- 


‘ro ables to consoles... from stande ave , 
From portables to console from standard wave, thing you've ever haown belese. 


to short-wave, to Frequency Modulation... they will 
set a new standard of performance and beauty. 

More than ever, Zenith will be the pride and joy 
of swiftly growing millions. More than ever, Zenith 
will merit the renown for famous “firsts” and exclu- 
sives that made it “America’s most copied radio; al 
always a yeal ahead a and one of the three largest. ions osmacee he Aa DEO 
selling radios in the world! STAND BY FOR THE NEW SSee 
ZENITH RADIOS—THEY RE HEADING YOUR Way! 

T 1945 ENIT RADIO CORP, 


RADIO + FM * RADAR «+ TELEVISION * RADIO-PHONOGRAPHS . HEARING AIDS 
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AEG. US. & CAM PAT. OFF 


NEW—WONDER COMPOUND 


Excellent lubricont, rust preventive, moisture repellent 
ond surface protector. 


IN THE HOME 


Solves all problems of sticking windows, doors, drow- 
ers, screens etc. 


IN THE SHOP 


Rusted nuts, bolts and other parts easily removed. Pre- 
vents stripping and breaking. Dissolves gummy oils and 
greases. Maokes driving screws into hard wood easy. 
Wonderful lubricant for sows, braces, miter boxes ond 


rust preventive for all tools. 


FOR THE SPORTSMAN 


Finest gun and reel lubricant. Helps prevent gun barrel 
scoring. Many other uses. 


Get SLIPIT at all good hardware stores 


25¢ — 65¢ — $1.20 


and larger sizes 
Full directions in every package 


SLIPIT penetrates faster—stays longer 
pit Products inc, 169 Water St. N.Y.C. 
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5” 
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“I know a military secret...’ 








1 know Acronca is 100% on war contracts now for 

Uncle Sam. What they’re making is a military 

secret——but there’s no hush-hush about the plans 
} they’re making for civilians—and plenty! 


They're learning new tricks right now. This military work means 
“know how.” You take a company with a background like Aeronca 
(they started making personal planes way back in ’28), add war- 
time advances and engineering to that kind of knowledge and experi- 
ence, and you'll have a personal plane that’s far ahead of the field. 





For instance: They’re working on brand-new 
. personal planes that you can fly with the 
a SS ease of driving acar. Among the features of these 
. : various new models 
5 _¢ \ will be electric starters, 
= : tricycle landing gear, 
‘ increased visibility, 
dual control and all- 
metal construction. 


And the smartest dealer plan! If you're going to own a plane, you'll 
want it right mear home for storage and service. These Aeronca 
people have that figured out, too. Right now they’re showing thou- 
sands of men how to start small airports in their own communities. 
Why don’t we find out more about it by sending for the booklets? 


. Department PS-6. 
RICA'S PERSONAL PLANE Pp 5 ? ; 
AME Aeronca Aircraft Corporation, Middletown, Ohio 


Send me your valuable booklets. Enclosed is 10c for 


each booklet. 
(Check) 
«z ——‘“Aeronca—The Plane You'll Want To Fly” 


___—"‘How To Make Small Airports Pay W'th Aeronca” 
Name__. 
Address_— 
City and State- 
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So cool, the joy does not pall 
.«- So light, the jaw does not 
tire... Because each CUSTOM- 
BILT PIPE is a union of lighter 
stummels and bigger bowls... 


No breaking-in, either...Cured 





for your immediate pleasure... 






And styled by artists who use 


their imagination as well as 


their hands ...No two alike. 





CUSTOMBILT 
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50. The CUSTOM BILT 


pe iiiustr . Ss c 
Pipe collection includes a wide range of 
styles at $ °? $5 50, $70, $72.50 and 
up. All packaged in handsome gift boxes. 
Only at Better Stores. 


John Hudson Moore, Inc., 663 Fifth Ave.,N. Y.22 
Distributors also of Sportsman Pipe Mixture, Sasieni 
Fine English Pipes and Sportsman Toiletries for Men. 


23 
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The Norden Bombsight 


(Continued from page 228) 


then uses another knob to bring it under the 
horizontal line. | 

If his job were merely to hold those hair- 
lines on the image by the movement of his 
hands, his work would be comparable to 
aiming a rifle from a window of the plane. 
But he must do more than that. He must 
turn the “course” knob with his left hand, 
and the “range” knob with his right hand, 
until the hairlines remain centered on the 
target’s image even though he takes both 
hands off the controls. 

There are two parts to each of these 


knobs. One part makes temporary altera- 
tions in the way the sight is aimed. The 
other synchronizes the motion of the 


wheels within the bombsight with the mo- 
tion of the airplane so as to retain as much 
of those alterations as is necessary to 
create the illusion. Hence, the bombardier 
must use his fingers as skillfully as though 
he were playing a violin. 

Nero fiddled while Rome burned. But 
could he have found the right notes, while 
preparing to ignite a city, in the midst of 
flak and running gun battles in the sky? 
That is comparable to what American bom- 
bardiers learn to do. 

The new A-6 Bomber Trainer is an im- 
portant development because it helps our 
bombardiers acquire this knack quickly, 
cheaply, and safely. Flying at any altitude 
from 2,000 to 18,000 feet, and at any speed 
from 125 to 300 miles an hour, can be simu- 
lated with this trainer. The aerial photo- 
graphs used as targets may be those of real 
enemy arsenals slated for destruction. The 
bombardier-to-be sits alone, in a darkened, 
vibrating compartment, and adjusts the 
Norden sight just as though he were on a 
real bombing mission. 

The cost of training bombardiers in the 
air has been estimated at $150 an hour; 
the cost of using this trainer is trifling. Yet 
it enables bombardiers to participate in 
realistic dress rehearsals before the big 
show. That’s why the AAF already have 
350 of these new trainers in use, both in 
this country and overseas. The men playing 
with these $2,800 super-pinball machines 
are acquiring the skill needed to set bigger 
fires in the heart of Japan with their Norden 
wizards. 





The Nazis are kaput, but we still have a job 
te do in the Pacific. Get in on the knockout 
by supporting the mighty Seventh War Loan! 
Every bond you buy is a blow at Tokyo! 
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Neither have we—but if we did see one, 
we might pay handsomely for it, because 

- we are looking for unusual ideas and 
designs in toys. In fact, 


Noma’s *50,000 
TOY-DESIGN FUND 


has been set up to reward amateur or profes- 
sional inventors and designers /iberally for 
brand new—different toys. 
There’s big money in Toy Designing if you 
act NOW, as this activity and its fund terminate 
November 30, 1945. 

Write Noma, Dept. 123, for full information. 


NOMA Electric Corporation 


55 West 13th Street ° New ork 11, New York 














Get this big book describing care and use of 





7 ae Stanley Tools, 265 Elm 
Street, New Britain, Connecticut. 


HONE 1 


More shaves, 
better shaves 


from every blade 








Allegro —that’s the name of this clever device from 
Switzerland—and it will give you a brand new idea of 
shaving comfort. For Allegro will put a perfect, pro- 
fessional cutting edge on a double-edge blade in 30 
seconds. First it hones on a regular honing stone; then 
it strops. Just snap the blade in place and stroke back 
and forth. 

Strongly built fee years of service. $6.50 at leading 
cutlery stores. If not available locally, we send post- 
paid on receipt of $6.50. 


Graef & Schmidt, inc., Dept. 56, 381 4th Ave., New York 16, M. ¥. 








The STANLEY TOOL GUIDE Li 


hand tools. Over 200 illustrations. Only pe 





Mildness alone doesn't 
make a pipe happy ... The con- 
tents of the bow! need char- 
acter, too.., Sportsman Pipe 
Mixture is mild as a summer's 
day, but its flavor is articulate 
--. lt has a story to tell...A 
story of the finest aged do- 
mestic and imported tobaccos 
so intelligently biended that, 
under its benevolent influence, 
the most fretful pipes are re- 
stored to peace again... 


on 


PIPE MIXTURE 
The Champion of Blends 





AVG 


In two pocket 











sizes: 1 oz. al 
20¢ and 134 oz. 
at 35¢, as well 
as two glass hu 
midor jars 

oz. at $1.50 ar 
16 oz. ¢ 

Only 

Stores. 





John Hudson Moore, Inc., 663 Fifth Ave., N.Y. 22 
Distributors also of Custombil* Pipes... Sasieni Fine 
English Pipes and Sportsman Toiletries for Men 
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“BRUISER™ 
of the file family 


Tue Nicholson Special Purpose Foundry File 
is a “roughneck” because it has to deal with 
tough adversaries. Knocking off fins and 
sprues from foundry castings, and filing sharp 
edges of heavy dies, are some of its jobs. Its 
teeth are stocky and sturdy, with heavy-set 
edges to resist shelling and breaking out. 

Model, tool and fine-instrument makers, 
assemblers, “hobbyists” and other file users 
may never need this “bruiser” of the file fam- 
ily. But between it and the tiny “needle” 
files (used largely by jewelers) with their 
microscopic teeth is a range of several thou- 
sand kinds, cuts and sizes of files—covering a 
wide field of mechanics. 

“Know your files” is one of the first requi- 
sites in the training of a first-class mechanic. 
Nicholson has a book which will prove help- 
ful: “Fire Ficosopny” — 48 interesting illus- 
trated pages on file kinds, use and care. For 
a free copy address 


NICHOLSON FILE CO., 19 Acorn St., Providence 1, R. 1. 


(in Canada, Port Hope, Ont.) 


NICHOLSO 
FILES ‘c” “3s? 


U. 
MAOE (8 U.S.A. 


SHERRILL 


AVIATION TYPE Wagnilic DIRECTOR” 


AUTO COMPASS 


HELPS SAVE TIRES, GAS and TIME! 


Accurate. Durable. Helps save motor- 
ing time, money .. . irritation, too! 
Easily installed on dash or windshield. 
No tools required. Simple to operate. 
Modeled from Sherrill’s instruments 
now used by Armed forces. Attractive, 
stream-lined plastic construction, 
Will give years of precision service. 
See your dealer. Supply is limited. 


Sold at Hardware, Drug. 
Dept... Chain Stores and $90 
Servuce Stations Only a 


The original, fit- 
your-hand tool 
—today’s finest. 
Does _ precision 
work on any 
metal, alloy, 
plastic, wood, 
horn, bone, 

glass, etc. 


A WHOLE TOOLSHOP IN ONE HAND 


The sky’s the limit with the Handee. Its useful- 
ness is as extensive as the number of quick-and- 
easy-to-change accessories you own—there are 
more than 300 in the Chicago line to grind, drill, 
polish, cut, rout, carve, engrave, sand, saw, etc. 


Because it’s perfectly balanced and weighs only 
12 ounces the Handee is the “‘non-fatiguing” tool. 
Operates on AC or DC current at 25,000 r.p.m. 


With 7 Accessories, Postpaid $18.50 


Free new 64 page Catalog 
of complete Chicago line. 


CHICAGO WHEEL & MFG. CO. 


1101 W. Monroe St., Dept. P.0., Chicago 7, I. 
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U. S$. Navy's Grumman Hellcats “Qn Target” 


/ ‘ \ : ‘ 


AIRCRAFT ENGINEERING CORPORATION, Bethpage. L.1.. N.Y 




















DUST INVITES 


Ordinary dust 

raised in sweep- 

ing carries 

myriads of germs 

which can remain 
virulent for weeks and 
even months. That is 
one reason why thou- 
sands of factories, 
shops, stores, and 
schools are adopting 
"Dustless" sweeping. 
Daily sweeping with a 
Dustless brush and 
Arbitrin sweeping fluid 
reduces bacteria in 
the air as much as 
97%. You ought to know 
all about this better 
ith Belolo Mod MED 1-1) ob Bel a 
Write for complete 
facts today. 


—— se 


DOES MORE FOR LESS 


@ Oustless 

@ Speed Sweep 

@ Speed Wash 
brushes 


Muwaunee Dusriess 


BRUSH COMPANY 


528 N.22nd Street « Milwaukee 3, Wisconsin 
ee ee ca 
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Healing Scars of Battle 


(Continued from page 92) 


of surface on those portions of the body. 

It is possible that arm and leg wounds 
will run slightly higher than usual in World 
War II. That is because of the enemy's ex- 
travagant use of land mines. The extremi- 
ties, and especially the legs, take the 
damage. The character of the wounds varies 
with the character of the fighting. When 
American troops were going through the 
Normandy hedgerows, for instance, head 
wounds ran high. Heads stuck through the 
hedgerows got hit. But the figures for the 
war as a whole average out. 

War wounds differ from the injuries suf- 
fered in industry and in the home. Bombs, 
phosphorus projectiles, booby traps, land 
mines, and air and water blast produce 
wounds that do a great deal of damage not 
visible on the surface. The break in the 
skin made by a bullet may be small. In- 


side, it shatters bones, severs nerves, and 


rips tissue apart. 
To Col. Howard A. Rusk, chief of the 


| convalescent training division, Office of the 
| Air Surgeon, Washington, D.C., goes the 
| credit for devising a system of body and 


mind mending which was so successful in 
the Army Air Forces that it was adopted by 
the Army ground forces and the Navy. 

Applying his thinking to peacetime Amer- 
ica, Colonel Rusk sees the day when the 
useful lifetimes of men who have bad 
hearts or maimed limbs will be extended to 
the time that they die natural deaths. They 
will continue to be productive members of 
their communities. 

War’s rehabilitation engineering may well 


| become the social engineering of the future. 


-DEVON FRANCIS. 


Science Makes Rosier Apples 


THE fact that the redder apples are, the 
quicker they are bought, led two Cornell 


| University faculty members to study means 


of stepping up the color. They worked on 
the principle that, since healthy dark-green 
leaves point toward a lively red in apple 
skins, the results they were looking for 
would come from proper adjustment in the 
amount of nitrogen fertilizer fed to the 
trees. From their data they had a chart pre- 
pared to show seven leaf-green shades. The 
apple grower holds this beside sample leaves 
to get an idea of how his trees stand with 
regard to nitrogen nutrition. Research thus 
far has been confined to the McIntosh, New 
York State’s most popular variety. 
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MILLER BREWING COMPANY + MILWAUKEE, WISCONSIN 
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DIC:A:DOO 
Faint Bash Balle 


Yesterday this was a forgotten, paint-caked brush—. 
stiff as a ramrod — worthless. Now it is clean, flexible 
and springy, ready to do a first-rate paint job. 


Reclaim your old brushes, most of 
them 100°) bristle. Take extra care 
of new brushes . . . they require it. 
Don’t use a harsh cleaner. Be safe 
with the cleaner painters use. 


Sold at Hardware, Paint, Grocery 
and 5-&-10¢ stores. . . . Patent 
Precise Worx 4 TOOL TEAM Cereals Company, Geneva, N.Y. 


for SMALL PARTS m ° 
for SKILLFUL MACHINING S5£-/0¢ size 


Men Uy you are uncertatn - 
When shop equipment : = Yj fo : 6 , 


is available for individ- 

uals again, be sure to see Py y fl > 1 ’ rer.) 
the Atlas 4 tool team in GOOD 5 {| Tl RES 
: Ab 

action before you buy. 

You'll find everything WRITE TODAY FOR THIS 56 PAGE BOOX 


you want in precision- iT WILL HELP YOU 


-_ ore : f- 
made and precision-oper SOLVE MANY PROBLEMS 


ating tools — thoroughly 


proved by an amazing : : y * SELECTION OF FILM 
war production record. 5 ‘ ay se EXPOSURE 


And every modern fea- 


ture is included to give — oh) “iad | « DEVELOPING 
you the flexibility and MILLING ‘ ; 4 
long wearing qualities MACHINES ‘ * ENLARGING 


you want at low cost. a, na ¢ FLASH PICTURES 
Plan your new shop ; 


now. Send for latest cata- i i : _ * FILTERS & COLOR 


logs and complete infor- ay here Send 25< to 
mation. ARGUS, INC. 


ATLAS PRESS 


@& COMPANY 
655 N. Pitcher Street 
KALAMAZOO 


) 13D, MICH. 


Pia hi 


U ene 
B ‘Cr, R BONDS, LATHES 
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TERRIFIC. BARGAINS: 


tsa LN ee) 1 4 SSS 


ENSES”’ PRISMS 


All ttems Finely Ground and Polished but Edges Slightly Chipped 
or Other Slight Imperfections which We Guarantee Will Not 
interfere with Their Use. Come Neatly Packed and Marked. 


YOU CAN EASILY MAKE 


Telescopes, Magnifiers, Photographic Gadgets and Hundreds of 


Experiments with these Low Cost Lenses. 
25.4 mm. equals one inch. 








To tr 





TANK PRISMS 


90-45-45 degree prisms of huge size—5°,” long, 2'«” 
finely ground and polished. Used to build a r-~- ope 
ellent also for experiments, classroom demonstrations at high 
schools. colleges, camera clubs, astronomy clubs. Some of our 
ingenious customers have used these Prisms to make camera 
stereo attachments, photometer cube, range finder, etc. Nor- 
mally, these Prisms would retail from about $24 te $30 each. 
Stock No. 3004-N .. . SILVERED TANK PRISM—Price $2.00 
each. Postpaid. lilustrated Booklet on Prisms included FREE 
FOUR SILVERED TANK PRISMS—S ial—$7.00 Postpaid... 
This is the most sensational bargain | we have ever been able to 
offer 
PORRO PRISM SET FROM ARMY’S 6 POWER BINOCULAR. 
Consists of 2 Porro Prisms to make an erecting system for a 
Telescope 
Stock No. 3010-N $2.00 Postpaid 


TANK PERISCOPE 


Complete Set Mounted Components 


Have fun! Make a real Periscope. Use it to see over the heads 
of crowds, to see under water, to see out windows without 
yourself being seen, and many other uses where observation 
by “‘remote control"’ is required. Originally constructed, for 
U.S. Army Tanks, set consists of 2 fine Periscope mirrors 
mounted in metal and plastic. Only plywood body frame is 
required to finish this exceptional Periscope. Set weighs 23% 
bs. Overall length 6! width 2!.”. Would normally retail 
at $40 to $50. Stock No. 700-N. $3.00 Complete Set Postpaid 
Two Sets (four units)... Special $5.50 Postpaid) 


MISCELLANEOUS ITEMS 


Stock No. Item 
3006-N Porro Abbe Prism 
3016-N Pentagon Prism.. 
2024-N 10 Pieces Circular Plate Glass (Diam. 
31 mm.—for making Filter). . . . 
1004-N 2 Reducing Lenses 
3001-N Lens Surface Prism 
S03-N No. 1 Sable Hair Lettering Brush 
3021-N Amici Roof Prism (3rd grade 
4009-N Heat Absorbing Glass 4” x 5° 
4010-N Heat Absorbing Glass 2” x 
2016-N 17 mm. Diam. Gunsight Reticle 
2020-N 40 mm. Neg. Lens, Cross Lines 
3020-N Right Angle Prism 48 mm. wide 
(3rd grade ‘a -35 each 
$23-N Six Threaded Metal Reticle Cells . 25 
(Minimum order on above $1.00) \ 
PERFECT ACHROMATIC TELESCOPE OBJECTIVE LENS 


Diam. 154 inches, F.L. 20 inches. 
Stock No. 6091-N..... $5.00 Postpaid 


w a 





Price 
each 
each 


each 


each 
dozen 
each 
each 
0 each 
each 
each 


SPECIALS IN LENS SETS 


Big 10 Page Project and Idea Booklet with all sets—describes 
successful developments—points the way to new experiments. 


Set No. 1-N “Our Advertising Special” 15 Lenses for $1.60 
Postpaid. For making your own powerful telescopes, low power 
microscope, strong magnifiers, drawing projector, photo cells, 
telephoto lens, dummy focusing camera, Kodachrome view 
stereoscopic viewer, ground glass and enlarging focusing aide: 
rtraits of babies and small " 


For experimental optics, 
many other usé@s. 


copying, ultra close-up shots, and many, 


Set No. 5-N “The Gadgeteer’s Delight.”” 35 Lenses for $5.00 
Postpaid. Contains al! the lenses in the above set plus twenty 
more expensive lenses increasing your field of experiment amd 
gadget making. All our lenses are neatly packed and marked. 


New 50-Page lilustrated Idea Book . $1.00 Postpaid 
‘Fun with Chipped Edge Lenses’’ desc ribes a wide pom 

uses for our lenses and contains much information especi 

designed for the homemade construction of optical items. 


MFG. FOR NAVY’S 7 POWER BINOCULARS 


KELLNER EYE-PIECE LENSES ... you can use in Fetesoene 
Binoculars, Microscopes, etc. Consist of achromatic eye-ienms 
and a field lens. Focal length 27.5 mms. Comes uncemented 
with FREE cement and easy directions 

Stock No. 6061-N Edged f‘ $1.25 Postpaid 


COMPLETE SET OF LENSES AS ABOVE AND THE PRISMS TO 
MAKE A MONOCULAR (TELESCOPE) with objective lens of 
two inch diameter 

Stock No. 5100-N Monocular Set . $1.50 each Postpaid 
POLAROID Diameter 35% inches. One round piece of 
polaroid mounted between glass). Supplied in individ@al 
cloth oe tT rs. Limit—2 pieces to a customer 

Stock No. 623-N . $1.50 each Postpaid 


RAW OPTICAL GLASS An exceptional opportunity to 
cure a large variety of optical pieces both Crown and t 
glass (seconds) in varying stages of processing. Many prigm 


blanks 
Stock No. 703-N . 8 lbs. (minimum weight ) $5.00 Postpaid 
Stock No. 702-N ... 1% lbs . $1.00 Postpaid 
8 MM MOVIE PROJECTING LENS SET—Stock No. 4011-N. 
$1.20 Postpaid. Consists of 2 Achromatic Lenses, diameter is 
mms. and a focal length when combined of approx. one inéh. 
35 MM FILM ENLARGING LENS SET—Stock No. 6096-N ., 
$1.50 Postpaid. Consists of 2 Achromatic Lenses to use at a 
speed of about F.8. These make a good substitute until Anas- 
tigmat Enlarging Lenses again become available. 


35 MM. KODACHROME PROJECTING LENS SET 
Stock No. 6097-N $3.60 Postpaid 
Consists of 2 Achromatic Lenses for Proje cting Lenses. 2 Conm- 
densing Lenses and piece of heat absorbing glass with com- 
plete directions 

SCOOP! CONDENSING LENSES FOR 35 MM. 
PROJECTORS OR ENLARGERS 
Crown optical glass, plano-convex, diameter 52mm. F.L. 93 mm, 
Stock No. 4022-N 1.25 each Postpaid 
(Order 2 ‘for, a : Set) 


Order by Set or Stock No.—Satisfaction Guaranteed 


EDMUND SALVAGE COMPANY-P.0. AUDUBON, NEW JERSEY 
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THERE'S 36 YEARS OF 


Know How 


UNDER THE HOOD 








“Know how™ says Webster, is “to understand the 


manner, Way or means...” 


The Evinrude you can own, after peacetime manu- 
facture is resumed, will represent 36 years of “un- 
derstanding the manners and ways” of outboard 
motors. And understanding, the waters and 
the boats that outboard motors are and 
all the features and refinements that give greatest 
satisfaction to owners, 


too, 
used on, 


Evinrude know how started with the invention of 
the outboard motor, and broadened with each pass- 
ing year. Matchless know how produced the great 
Storm Boat motors that helped speed the historic 
Evinrude’s 36 years of know 
. when you select 


EVINRUDE MO- 


crossing of the Rhine. 
how is something to remember , 
your postwar outboard motor. 
TORS, Milwaukee, Wisconsin. 


-EVINRUDE- 


OUTBOARD \Wx MOTORS 


BUY MORE WAR BONDS — AND HOLD THEM! 


Buy 


Wer Savings Bonds and Stamps regularly. 


FREE! MOST COMPLETE 


RADIO PARTS 


CATALOG 


EVERYTHING in RADIO 
ELECTRONICS for Training, 
Maintenance or Repair 


auunee gaore 


Parallel Resistance & Series 
Coil Winding Calculator Capacitance Calculator 
Ne. 37-955. Postpaid, 25< No. X37-960. Postpaid, 25¢ 


RADIO'S FINEST BOOK VALUES 


Specially prepared co aid radio training in schools 
and industry. Full of valuable data. Send for all six! 
Roedio Formulas and Data Book No. 37-752. . 10 

Dictionary of Radio Terms No. 37-751. . 10 
Radio Circuit Handbook No. 37-753. . 10 
Radio Builders’ Handbook No. 37-750. . 10c 
Simplified Radio Servicing No. 37-755. . 10« 
Radio Date Handbook No. 37-754. .25< 
All Six Books No. 37-799. .75c 


ALLIED RADIO CORP. 


833 W. Jackson, Dept. 7-F-5, Chicago 7 


New R-F. Resonance and 





GH and Peppy ‘Pal’ 
‘DU- A GARDEN TRACTORS 


a to 9 H.P. Circulars on request. War 
Smite production—We supply repairs for all 
SHAW Tractors sold in our 41 years in 
business. 


BUILD YOUR OWN RIDING 
TRACTOR—“WAR HORSE” 


using old auto parts, powered by 2 H.P 
or larger air-cooled engine, or walking 
type Garden Tractor % to 3 H.P. or 
convert truck or auto into Farm Trac 
tor Each with steel or rubber tires 
will plow, cultivate lans for 
building, in few hours, any one of 
above, postpaid for $1.00 (state 
which wanted) or all 3 for $2.00 
Money Back Guarantee! 


SHAW MFG. CO., 5706 FRONT ST. 


Galesburg, Kansas 
668PS North 4th St., Columbus, Ohio 











After War 
THE WORLD’S SAFEST ELECTRIC JIG 
SAWS will again carry the name: 


GYN DEVICES, INC. 





FERNDALE 20, MICHIGAN 
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WHEN VOU NEED A KNIFE'- 
YOULL DO BETTER WITH X-ACTO! 





Ist Choice of Hobbycrafters 
Because it’s Sharper- 
Easier to Use 





Hobbycrafters everywhere are whooping 
it up for X-acto—the knife that’s keen 
as a surgeon's scalpel, easy to use as a 
pencil. 

Made of finest surgical steel, specially 
tempered, precision-ground, X-acto cuts 
effortlessly through wood, rubber, even 
ivory. The bulldog-grip safety handle 
holds the blade tight, so it can’t fold 
under; gives your hand greater skill and 
cutting control. Scientifically shaped 
blades get in and around the smallest, 
most difficult places. 

No home, no workshop, no hobby den, 
should be without this tough and ready 
wonder-knife. Get an X-acto and cut 
yourself in on a lot more fun ... begin- 
ning today! 





THE KNIFE OF A 
MYRIAD USES 


No matter what your hobby is, you'll 
turn out a slicker job with X-acto. For 
instance, here are just a few uses: 


Modelmakers 


X-acto gets those hard- 
to-reach places, cuts 
clean, sharp curves and 
corners. Prevents split- 
ting, shredding, and othes 
common faults. 


Artists 


A favorite tool for cut- 
ting friskets, silhouetting, 
trimming dummies, draw- 
ings and Ben-Day 
screens. Super -efficient, 
inexpensive. 


Photographers 


X-acto’s keen, clean cut 
and sure, firm grip are 
unexcelled for stripping, 
patching, retouching neg- 
atives and prints, cutting 
mats and stencils. 


Leathercraft 


X-acto gives a smooth, 
true cut. No pulled edges. 
It's the super-sharp knife 
you need for angles, bev- 
els, cut-out and incised 
pattern effects, 
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A twist, a twirl, and the dull blade’s 
out, the new, sharp blade’s in. 
X-acto’s always sharp, always ready, 
with the perfect knife-and-blade 
combination for every purpose. 





Send for “HOW TO” Booklets: 


a How to Build Scale 
ot =\ Model Planes; Whitt- 
, o= 





ler’s and Woodcraft- 
er’s Handbook; 
Twelve Technics — 
‘The Knife as a Draw- 
ing Instrument; Com- 
mercial Artists’ 
Handbook. Only 10¢ 
each. Full of ideas. 











X-acto Crescent Products Co., Inc. 
440 Fourth Ave., New York 16, N. Y. 


X-acto Tools, Too! 


X-acto Planer, single-bevel blade. .°$1.00 
X-acto Sander, 3 grades sandpaper 4 50 
X-acto Hand Drill & Pin Vise. . , 7s 
X-acto Hobbycrafter’s Saw (notshown) 1.25 
X-acto Balsa Stripper, movable guide. 1.00 


\‘< 

















Carves Cartoon Strip 
Lapel Gadgets 4 


“T've carved lapel pins in 
the shape of comic strip 


characters. You ought to 
hear the praise I get! I 
never had a sharper, han- 
dier knife than X-acto.” 

T.J.1., Rivers, Ariz. 





X-acto Crescent Products ( 


No. 82 d-acto Fitted wooden 





x-acto 


At better hardware, hobby, nd gift shoos—or if not available write direct to 
Inc., 440 Fourth Ave., New York 16, N. Y. 
No. 1 X-acto for ine delicuie cutting 50¢ ea. With 5 extra bledes $1.00 
No. 2 X-acto for medium work 50¢ ea. With 5 extra blades. . . 1.00 
No. 62 X-acto Double set with 10 extra blades. . . . . 

fe chest . oe 
No. 83 X-acto De Luxe chest with extra blades 


KNIVES 
& TOOLS 


2.00 
3.50 
5.00 
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to your 


CRAFT SKILL 


Write on steel... engrave 
glass, plastics... slice into 
wood, linoleum, cardboord, 
cloth .. . tool leather. . . ham- 
mer, file, chisel ... do “hend 
quality” work with 


BURGESS 


a 


Vibro-Tool complete with 
20 ordinary engraving needles 
Vibro-Tool plus 
complete set of attachments 
We con accept priority rated orders only. Attach check of M. 0., or sent C.0.0. 


S€a2 


Toots Leather Carves Wood Engraves Glass Shiees Cardboard 





BURGESS BATTERY COMPANY 
numberand ° 176 N. Wabash Ave., Chicage 1, lil. 
one as you 
of pipe perfe 





TRUSTABLE TO PROTECT 
Model No. 91 ANYTHING RUSTABLE! USE 


Smooth and Antique 

ee hoe , IENDOIL 

other handsome 

MOONS es 7 ; % For Guns, Tools, 
Locks, Hinges, Tackle 
If your dealer hasn't it, write 


McCambridge & McCambridge Co. 
Baltimore 23, Md. 








really 
2 


‘ ti 
GERSTNER TOOL CHESTS 
545 Columbia St., Dayton 7, Ohio 


* 4 great percentage of fine LHS \ = = 
pipes have gone overseas te 


our boys in all parts of 


the world. AUTOMATIC GRIP 
* SCREWDRIVERS 


-_ 











PIPES 
4 
=o 
Send for your copy of “Pointers on Pipes” It's FREE 


L. & H. STERN, INC., 56 Pearl Street, Bklyn 1, N. Y. 
KEEP 


TE a 
" 8UyiNE WAR BONDS | 
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. « «by enjoying the deep 


satisfaction of using quality tools = 
Delta Homecraft* Power Tools 


of keeping the work true and straight 
helps you know the thrill of pro- 
ducing attractive, professional - looking 
work. 
The <4" dependability, and safety 


Whether you enjoy all of the happiness 
woodworking has in store for you — or 
miss out on part of it, because you seem 
to be ‘‘all thumbs’’ — depends to a con- 
siderable degree on whether or not you 
enjoy the reliability of quality power tools. 

It's because quality is so important that 
Delta Homecraft Power Tools 
are used by happy hobbyists 
everywhere. The accuracy and 
precision built into Delta Home- 
craft Power Tools largely take 
the place of the manual skill 
which the old-time hand crafts- 
man acquired only after many 
years of practice. Once you set 
a tool for the job, it takes care 


IIM-26 


Pook © 


apa Novelties.” 


Rook oF : 
player 
Nine Trellis 


rf for only “ 25¢/ 


*Trade Mark Reg. 
U. 8. Pat. Of. 


of tools built by Delta, world’s foremost 
maker of home power tools, are being 
proven daily in schools and war 


plants all over America. 
DELTA Right now, War Bonds are 


MILWAUKEE 


the soundest investment for you. 
When peace comes, reinvest ig 


HOMECRAFT’ accumulated savings wise 


lta Homecraft Power Pocis 
—for a full measure of the fun 
and healthful recreation that 
woodworking offers you. 


These Delta quality 
features are your guide- 
posts to satisfaction: 


Lubricated-for-life bail- 
bearings you don't have to 
worry about oiling. 


Pre-loaded bearings that 

Ip assure long-time op- 
erating efficiency and accu- 
racy. 


Precision-bored bearing 
seats that help assure ac- 
curate alignment of parts. 


Precision-ground shafts that 
help eliminate ‘wobbling’ 
which throws off your 
measurements. 


Dynanicdy -balanced pul- 
deys that help eliminate an- 
noying, damaging vibration. 


THE DELTA MANUFACTURING COMPANY 
682F E. Vienna Ave., Milwaukee 1, Wisconsin 


Please send me Group "'L’”’ of Deltacraft publica- 


pon st 


vw Ww or 


Orier Grow? cin, DO 


right. 5 
money ordef. 
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Designs- tions. I am enclosing 25¢ to cover everything. 


.-) State... 
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- @ Oise 
“ 


“First, find the leak!’ 











e sty quis 
yb 


cilliant 

and colors NYLON BRISTLES are now being used ex- 
tensively in sweeping and agitator brushes 
j a9 in drill seeders manufactured by The Amer- 
h bot wed ican Fork and Hoe Company, of Fort Madi- 
14 you! = clean M™ Vefore OPE son, Iowa. The brushes, 2%” in diameter 
fadee> “Remove emem ge set on an iron-casting center, are available 
: in eight different seeder models and also as 

a replacement part. 


looks 


Shotgun Shells Form Drill Case 


MACHINISTS and others who carry twist 
drills and small lathe tools in their pockets 
or tool boxes will find that a handy drill 
case may be made by sliding two empty 
shotgun shells together. They will form a 
sturdy case, and will help prevent the dull- 
ing or breaking of drills. Use one 16-gauge 
and one 12-gauge shell.—-FRANCIS L. TYLER. 





RUB ON 
Let Ory a Minute 
WIPE OFF 


You can ect ZI 

COL Wax and 

ZECOL Scum 

Remover at most 

Service Stations 

and garages 

not stocked 

your dealer or his 

robber “rite us 

Pint size 75 

quart $1.25 — in ~" rte j 4 © 

S ~ 


ZECOL Inc Are you using the visual filing aid on the back 
. cover of this magazine? That red stripe will help 
Dept. 2 you to keep your file copies in order, show when 


an issue is missing, and guide you in returning 
a copy to its place. 


Milwaukee 1, Wis. 


Buy Wor Savings Bonds and Stamps regularly. POPULAR SCIENCE 





The “‘nervous™’ system and the 
circulation system of a Diesel 
power plant depend on cubing, 
with suitable fittings and 
valves. 

Without the tubing installa- 
tion, the engine can't run. And 
that’s true of many other im- 
portant kinds of machines. 

Designing and building tub- 
ing installations, and making 
their valves and fittings, has 
been a Parker job for more than 
twenty years. We call it Fluid 
Power Engineering 

Parker is ready to supply you 
with hundreds of types of 
valves and fittings—all pre- 
cision-built to precise specifi- 
cations. Or with completely 
fabricated tubing jobs, ready 
to install. 


JUNE, 1945 


’ And oar Fluid Power Engi- 
neers are ready to work with 
you on plans and designs, with 
plenty of knowledge and broad 
experience to draw frome 

Parker-Engineered tubing 
systems provide you with 
streamlined flow, to conserve 
power and lessen pressure drop 
—with compactness and neat- 
ness—with ease of access for 
service and maintenance—and 
with complete protection 


against leakage, even under 
conditions of high pressure, 
vibration and abuse. 

This complete service, or any 
part of it, is yours to com- 
mand, for improving present 
products or in planning for the 
future. 

For more information, or for 
the service of a Parker Fluid 
Power Engineer, write to The 
Parker Appliance Co., 17325 
Euclid Ave., Cleveland 12, O. 


Buy War Savings Bonds and Stamps regularly. 
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Fingerprint of 
a Power Thief 


Dirty Oil 
is a 
Power Thief 


When the oil from your dip stick leaves a black 
mark on the AC Oil Test Pad, your engine faces 
a growing loss of power and abnormal wear of 
its moving parts. 

In addition to containing abrasive grit, dirty oil 
clogs piston rings and slots—makes valves stick 
—wastes oil and fuel—runs up repair bills— 
shortens engine life. 

To prevent power losses and attendant evils, 
all Army engines are equipped with Oil Filters, 
thousands of which are built by AC. 

Why not give your engine this protection? 
See your AC dealer and have your oil tested. 
A black mark on the AC Test Pad means that 
you need an AC Oil Filter or Element. 


AC SPARK PLUG DIVISION, GENERAL MOTORS CORPORATION 


ea 
ag 


LTERS 


BUY MORE THAN EVER IN THE 7TH WAR BOND DRIVE 


Buy Wor Savings Bonds and Stamps regularly. 


GET ERROR-PROOF 
tatocopies WITHOUT DELAY 


America's Most 
Widely Used 
Photocopy 
Equipment 


Phets -Copyer 


Titan Slide Rule 
6” diameter. Easily read, clearly marked single 
index scales. Gives logarithms, reciprocals 
squares, square roots, sines, and tangents, Con- 
tinuous circular calibrations cannot go ‘‘off- 
seale."’ Invaluable in multiplication, division 
proportion, conversion, all mathematical prob- 
lems. Made of durable heavy pure white Viny- 
lite, Complete with instructions, $2.05. Leather- 
ette case 75c additional. Money back guarantee, 


PRECISION INSTRUMENT CO. 
Box 654, Dept. AF Church St. Annex New York 7, N. Y. 





I's the Nation’s NEW Business Habit! 





taken from old auto generators. 

Works on 110 or 220 A.C. Has 20 different 
heats. Complete plans and BIG Catalog 35c. 
Y MFG. 3323 Minneapolis, Mina. 


HAT 


Bi ARC; WELDER) 


For Li or Heavy Work es 
ts 


ow’ No a. 4 necessary —use cofls 


DRIP 





Pe Sart 


a . 


ap ae :. 
EFFECTIVE IMMEDIATELY 
New! A sure cure for condensation drip from cold 
water pipes. Pliable, cork-filled EP Tape elimi- 
nates wet floors, makes idle space usable! 
Quick, Clean, Easy to y—No tools needed. Covers 
joints as well as straight pipes. 
At hardware, dept. stores, lumberyards. $425 
Roll, enough for 7 feet of 14” pipe . 
Higher west of Rockies and Canada 

FREE CIRCULAR 


J. W. MORTELL CO. 


$34 Burch St. Kankakee, I1!. 
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ELASTI-GLASS 
brings new smartness 
to men’s belts and 
braces. It has 100% 
stretching, yielding 
comfort . . . and is 
highly resistant to 
perspiration, water, 
oils and acids. 


ELASTI-GLASS 


Braces. Clip or But- 
ton-end...... $2 


Ay 
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Under actual battiecon : 
Twill has exceeded Govern . 
specifications. It has great tensile — 
_resists tearing, snagging and scuffing. 
re fast to sun, water and per- oe 
wy Sanforized Shrunk", it tailors “‘Condove’” Bet s 
iration. 2an ' “Cordova” itn 
niall holds its lines. You will be — ct 
t this outstanding fabric in a wide SLE eS 
vote f col = ee work cloth- almost living elasticity contains no stitca or rubber 
variety of colors ! 


1 pnd Bn BL aby ote 4 U S_ Pat Off ) Made from 
: . ! *“Vinylite’t Brand Resins. (t Trade Mark Reg. C.& 
ing. Demand it after Victory ‘ 
[yA 
*Residual Shrinkage less than 1% 


Army 


C.C.) Covered by U.S. Pat. No. 2,288,313 


JS. Buchybaum Co. 


MANUFACTURERS SINCE 1888 


: Factory: 1737 S. Michigan Ave., Chicago 16, Illinois 
REEVES BROTH ERS, inc, . Dealers: Get in touch with our New York, Chicago, 
54 Worth Street, New York 13, N. Y. Los Angeles or Honolulu offices. Display material 


and stocks on hand. 
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MOUTHPIECE TUBE 
prevents backflow 
of moisture 


CONDENSING CHAMBER 
traps and holds bitter 
jusces and sediment 


BOWL GUARD 
keeps shonk 


ond bowl dry . 5 0 
REMOVABLE SECTION ] 
eoses thorough cleaning 
Selected 
CHAMBER GUARO Briar 


bars tobacco fragments 


from but 
EVER SINCE MEN SMOKED PIPES they have sought an antidote for 
bitter juices and slugs. Royalton Crown patented construction is 
the positive answer to this age-old pr ) is remarkable pipe 
s No Trespassing to nm stur als reds entraps them in its 


nsing we and other protectiyv eatures © oth pipe stays 


sO ary $O satistying 


HENRY LEONARD & THOMAS, INC. * OZONE PARK 13,N. Y. 





There iso a, 
Substitute for Experience 


BEFORE THE WAR we said, “Ask any outboard motor owner 
about Sea-Horses.” We knew that most owners—whether or not 
they drove a Sea-Horse—would speak well of our product. 

It’s time to say that again. All outboard motors in civilian 
use are older today. And we believe the good word about Sea- 
Horses is better than ever. 

There’s lots of experience wrapped up in these fine motors. 
It shows up in DEPENDable performance through the years. 


‘px JOHNSON MOTORS, WAUKEGAN, ILLINOIS 








REMEMBER FATHERS DAY—VUNE /7 7h / 
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HAVE YOUR MAN PUT THOSE 
BURD “GRAF-FLOX” PISTON RINGS 
IN MY CAR--YOUR FIGURE IS OK! 











BURD “Graf- Gi lax." PISTON RINGS MAKE MOTORS YOUNG AGAIN 


You'll forget the age of your car if you install a set of trol of tension and ring structure. Then with super ac- 
Burd “Graf-Flox” Piston Rings. First of all, you'll be able curate machining equipment Burd Piston Rings are finished 
to hit the highway at any desired speed the very to the most exacting specifications. The rings are then 
first mile without danger of the rings scoring scientifically treated with deeply penetrating colloidal 
scuffing, seizing or sticking in grooves. Secondly, you’ll graphite known as the Burd ‘“‘Graf-Flox” process. Now, 
feel a surge of new-car power as you step on the gas when you are ready for a re-ring job, specify ““Burd Graf- 
Fundamentally, to make good piston rings you must Flox Piston Rings’. Mail the coupon today 

first have a good casting so Burd “Graf-Flox’’ Piston 


Rings are made of electric furnace iron for scientific con BURD PISTON RING CO., ROCKFORD, ILLINOIS 


BURD PISTON RING CO., Dept. PS, Rockford, Illinois 
Gentlemen 
I'd like 3 opy of your ‘‘Handy Handbook’’ which tells how 
> r in good working order. Als ‘'Car Economy 

w keeping my mileage cost 


ADDRESS 


cirTy 
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MALLORY 


Tropical” 
DRY 
BATTERIES 


Originally developed by 
Mallory for the United States 
Army Signal Corps. 


When peace arrives, this radi- 
cally different battery will 
have great advantages for ci- 
vilian use. Now, output is con- 
fined to war needs. 


P. R. MALLORY & CO., Inc. 
INDIANAPOLIS 6, INDIANA 


“TRADE MARK 








MALLORY 


Buy Wer Savings Bonds and Stamps regularly. 





When day is done... 
enjoy this fine tobacco 


To make the most of those precious hours, 
relax and fill your favorite pipe with Christian 
Peper Pouch Mixture — you'll enjoy its friendly 
fragrance and just-right mildness. 


POCKET-SIZE 
PACKAGE 


Christian Peper: ‘St.Louis 
Sine Totaccot- BS wmce 1/852 


PERFORMANCE 


Accurate guide rides steady on 
roughest roads. Easy to compensate. HULL 
STREAMLINE AUTO COMPASS is creatly 
mproved by wartime engineering. Shockproof 

ounting bracket. Circular free. Price $3.50. 


HULL MFG. CO. 
P.O. Box 246-E6 








Warren, Ohio 





Balance 4x9" Base. With either, $6.00 00 
— or Avoirdupeis Weights . 

it wh illus atio rns ¢ of taboratory 

ee ale 4 on 


rails 
ent for 25 ce ats. “100 ecie 


RATORY ‘MATERIALS co 
7317 Vincennes Ave. Chicago 21, tt, 


PAINT STRIPING TOOL / ONLY 
Thy it! See the Added Beauly Ey bees 


th this NEW TOOL (not a brush) everyone pain 
un easily draw lines with paint, enamel, lacquer, 
etc. Used on autos, models, toys, games, imitation 
tile walls, cabinets, furniture, linoleum floors, signs, 
b tin boards, sporting goods, home-workshop projec ts, etc. 
1d only $1.00 for complete tool for painting a 1/16” 
wide stripe, including adjustable guide, operating instructions, 
et Extra interchangeable tips for making 1/64” 3 
3/6 3/32”. and !.” wide stripe lines—.50c each. COD 
to 4 yh Fe 





As easy to use 
as a pencil 


Every Painter and Craftsman Should Own One 

Send for your tool and as many 
additional width tips you need today. 
Use it. If you are not satisfied that 
you can do better work, add charac- 
ter as well as beauty to your product 
or project, return the tool and we 
will re’und your money promptly. 


Paint Dealers: Write for literature, ete, 


WENDELL MFG. CO. 


4234-A Lincoln Ave. Chicago 18, tlle 


POPULAR SCIENCE 





“The secret of successful 
hitting is — get the proper 
fundamentals fixed in your 
mind, practice and prac- 
tice them, and take care 
of yourself physically’ — Ty 
writes for the 1945 FA. 
MOUS SLUGGER YEAR 
BOOK. Ask your dealer 
for it or send 5¢ to Dept. 
Z-34, Hillerich & Bradsby 
Co., Louisville 2, Kentucky. 


SLUGGER BATS 


SOFTBALL 


FOR BASEBALL & 














SHELDON 


S-56 


The BIG small lathe 

For the homecraftiman who 

wants the best—this SHEL- 

DON 10” Precision Lathe is unequalled in the moder- 
ate price field. 1144” swing, 1” collet capacity, full 
quick-change gear bex, power longitudinal and cross 
feeds, underneath V-belt drive, 5 drawer steel bench. 
Write for circular. 


SHELDON MACHINE CO., INC. 
4268 North Knox Ave., Chieago 41, Tl. 





One of Nature's Rarest Varieties of Wood, 
Found in California, Produces these 


Sweet-Smoking MONTEREY PIPES 


Giant Mission Briar Burls 


MONTEREY 
Specimen Grain 
$5 


(also Select 
Grain $3.50) 


MISSION BRIAR 


GIANT GROWTHS THAT GROW JUST 
ABOVE-GROUND— MELLOW WITH AGE 








Word came to us of “millions” of acres of Heath 
shrubs, producing a knob known as a burl, 
from which sturdy, cool-smoking pipes could be 
made. After exploring California’s Chaparral- 
covered mountains, we found millions of 
shrubs, but only a small percentage of burls. 
The grain is interwoven in texture—yields a 
cool, sweet-smoking quality not found in ordi- 
nary pipes, Look for MONTEREY PIPES, made of 
MISSION BRIAR, at your dealer’s—Select Grain, 
$3.50; Specimen Grain, $5, 


Operation No. 3, Seasoning 
the Briar Burls by burying 
+ them in the earth where 
Nes they gradually “cure? Next 
% advertisement will show how 
the pipes are cut. 
Bros. & Bondy, Inc., 630 Fifth Ave., N. Y. 20, N. Y. 
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In the sleekly streamlined structure of a modern 
plane, tough nuts are plentiful. Blocked, hidden, 
fox-holed in sharply restricted spaces, they defy or- 
dinary wrenches to “reach in and do a job”. 

Along aviations’ assembly lines and in main- 
tenance shops, watch the Snap-ons go to work! 
Slim, flexible, dexterous, Snap-on “combinations” 
by-pass obstructions, slip into tight and tricky 
places, grip hidden nuts securely, turn them swiftly, 
solidly and safely. 

Because they handle every nut turning job faster, 
easier and better, Snap-on wrenches have won the 
same outstanding preference in the aviation field 
that they long have held throughout the automo- 
Everywhere they are “the choice of 
Write today for the 1945 


tive industry. 
better 
Snap-on catalog. 


SNAP-ON TOOLS CORPORATION 


8060-F 28th AVENUE KENOSHA, WISCONSIN 


mechanics”, 


Buy Wer Savings Bonds and Stamps regularly. 


THE POSTWAR PAINT 
for a Glorious Postwar World 


so PLASTIQUE 


AMAZING PLASTIC FINISH !0s, 2°'"' ,2f,, modecn 


creates o plastic finish that is tough, fadeproof, waterproof and 
resistant to gos ond fumes. Fun to use on Interior and Exterior. 
Self-flowing, self-leveling. Amateurs get professional results. 


WASHES LIKE TILE 


One coat covers any kind of surface—brick, stucco, 95 
plaster, wallboard, wood—yes, even old wallpaper. 
Will not crack, chip, chalk or pee!. Cannot be thinned 
by woter. Try it—compore!l Per gallon. SPECIAL 


MONEY-BACK GUARANTEE 


If, after using 25% of this plastic finish paint, you are not 100% 
satisfied, return remainder and receive full refund. All prices F.O.B. 
Chicago. Order for cash or C.O.D. plus smell express charge. COL- 
ORS: White, Ivory, Cream, Buff, Dusty Rose, Grey, Peach, Bive, 
Brown, Black and 3 shades of Green. Specify interior or exterior 
and color—gloss, semi-gloss or flat. Gallon covers 350 squore feet. 


PLASTIC NU-FLO FLOOR FINISH 


Adds a gleam, sparkle and beauty to floors. No more waxing and 
polishing. Gives hard glossy durable finish to linoleum, rubber, 
concrete, tile, cork, wood, all surfaces. Non-skid. 
Resists alcohol, boiling water, cigarette burns, even 
lye. Apply it yourself. Quart does average kitchen. 
12 colors and clear. Per galion 
DEALERS—PLASTIQUE PAINTS OFFER YOU A 
TREMENDOUS POSTWAR FUTURE. WRITE NOW. 


NU-FLO PRODUCTS 


333 N. MICHIGAN AVE., CHICAGO,1# ILL. 





OTTAWA Post Hole Driller 
one-man driller equippe 


with fast new type auger. For 

any row crop tractor. Easy to 
operate from driver’s seat. Make 

big money a digging. 
Guaranteed. rite for details. tp 
OTTAWA MFG. CO., G01 Elm St, Ottawa, Kans, 


DRILL-INDEX + 22»: 
container for 


indexing and filing twist drills. Eliminates search, 
Made entirely of steel in nine sizes Avallable on 
priority to essential users. See your dealer 


or write to 
HUOT MFG. CO. 
436 Foot Schultz Bidg. St. Paul 1, Minn, 


——— aD 





FISHING 
TACKLE 


3-IN-ONE Oil is a year 
‘round treatment for 
guns & fishing tackle. 

It lubricates, cleans, 
polishes, prevents 
rust and tarnish. 


POPULAR SCIENCE 





JOHN GAMBLING 
WOR’S RAMBLING 


bs Poon! 


“My three radio shows keep me 
going at a merry pace,” says John 
(Rambling With) Gambling. “But 
I’ve discovered that a cool smoke 
in my mellow Forecaster is a great 
relaxer. I’m hoping the kids give 
me another Forecaster for Father's 
Day. #4 





dial and hands, unbreakable crystal, precision 
tested, sweep second hand. 


No. PW i2! 
1S jewels, stainless steel back $39.75 


No. PW2!2 
17 jewels, stainless steel back $42.50 


o. PW 330 
17 jewels. all stainless stee! case $59.75 
Prices Include All Federal Excise Taxes. 
Postage Prepaid. Mail Orders Promptly F ilied. 
Write for Free Illustrated Booklet “PW” 


BELL WATCH COMPANY 


Time and Life Bidg., Rockefeller Center, New York 20, WN. Y. Gambling isn't rambling 


when he talks fondly about his 


Sand Casting —Forging—Heat Treating—Case Hardening Forecaster. It’s a finely made pipe 


that gives real smoking pleasure 

BRONZE FO N DRY without demanding a premium price. 
is again available in limited quantity That's just why so many Forecasters 

without priority. Orders filled in sequence 416 going to servicemen . . . they 


as received. INVENTORS-SCHOOLS- 
CRAFTSMEN use FOUNDRYETTE for too find real pleasure and relaxation 


making castings quickly for new inven- . = 3 ‘ 
tions, for instruction, and general pur- ‘' 4a Forecaster smoke. If your 
pose. Order now for early delivery dealer is temporarily out of stock, 
Three sizes are available a of mak- «9 
ing bronse castings of 1 and 6 it’s because the armed services come 
pounds weight, aluminum, copper, brass, fs oo , — t 
ks tte. $17.80," $24.00, $34.00; fod. Kansas "St. Keep asking though! Once you 

a City. Domestic gas supply and 110 volt own a Forecaster you ll enjoy it al- 
wn ~4 -— 4 eee for operation. ways. National Briar Pipe 

KANSAS CITY SPECIALTIES CO. __ Jersey City, New Jersey. 

Box 6022, Dept. S-55 Kansas City, Mo. 


~ $1.50 





SIR SHELDON 
in natural 


mp?" % 
BEAT. s, , : briar, $2.50 


‘eis oCm Better Built 
Lower Prices 


Canoes $83 and up 


Safe Boats With 
Full Length Spray Rails 
Keep passengers perfectly Rowboats $60 and up 
dry—even at high speeds. 

Catalog also shows today's 


six most popular models of 
sailboats. Two big factories Outboards $60 and up 


—save zou freight. 

TALOG 
Write for your copy. State kind ¢ of 
bost in which you are in’ 


THOMPSON BROS. BOAT MFG. co. CO. «138 
pesiirice, wis, \eithet place) CORTLAND, NY. 
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It’s the patented filter with its 66 mesh- 
screen baffles, that whirlcools the smoke 


See canis cat mente one REMOVABLE FILTER 
tongue bite. When filter is discolored, it IS THE HEART OF 


has done its job. Discard it and put in a 
fresh one—costs only ONE CENT. En- 

joy the benefits of Frank Medico Pipe, 

Cigarette and Cigar Holders. 


an ae stagcah y FILTERS 








MOTOR HISTORY 
OF AMERICA 


as) | Pecaheetoee 


Mt ‘ o o omotive 


- Ane ass 3 

oR =e " n = ve i h “s, i 
rere) Pt ater IF COMFORT HAS 
ss a lf \ Postpaid ‘$3.00 

a Se \ De Luxe Cloth. Re yand $4 om BEEN A LUXURY 














= Ab Jenkins’ Racing Book 


** THE SALY oF. THE Sanne 


- } Tri nkins* world’s 
_ . zy ords t th Mormon Me. 
L 3) | or on Bo e. Utah, Salt 
— 2 | story of world's fastes 
ayeee Photos of s 

Ye ob 


Engiisn drivers t om 


Eyston. and deta of e rac 
ine c a, Non- technical. 1 50 
ostpa 4 
The — gt Steam Car Se tan Chet found 0. oe 
) pages strations. 
Interesting. practi ot book om ater POWER ‘and § PEED 
t Complete avarenaen 2¢ 27 es 200 illus 
carly ang “latest makes. o ons! . ° § s Inhalant Method for 
th oreign vilers » automob oto 
engin Saree ore de ibe ~ rycie ? . orid’s 
trated. ‘Aetiaies ty Eeamiers, carty Soeen cena es auioine on te Symptoms of Asthma 
ste ds Mo a d . 1 10us speex zs 
pam ac w fo rive and car work famou pee kings of Non-Cardiac Nature and Hay Fever . 


Unusual. ims Campbell, Cc 


formative book. a _" pereee anc Beape ile 1 cord 

De Luxe Cloth Be yund 33 describe 2. 

CLYMER MOTORS, 2125 W. Pico, Los Angeles 6, Calif Breatheasy 
MAIL THE COUPON NOW! 


YMER MOTORS, Dept. PS, 2125 W. Pico, Les Money Back Guarantee 
Send following order. © I enclose $.. © Send COD (Check whieh) Send for Free Book, Dept. PS 


BREATHEASY DISTRIBUTORS, INC. 
OF DELAWARE 
65 Cedar St., Seattle 1, Washington 


Use This or Any Similor Product Only 
As Directed by Accompanying Literature 
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Shinola Shoe Polish really does 
a job on scarred-up furniture! 


@ If you've ever tried Shinola for covering up nicks or 
scratches on furniture, you know what a really professional- 
looking job it does. You apply it as you would any wax. 
It's simple to use, and inexpensive, too. Whether the fur- 
niture you want to touch up or refinish is old or new— 
cherry, maple, walnut, mahogany, or pine—there's a 
Shinola colored wax to do the job. 

Shinola Waxes are swell for preserving linoleum . . . for 
finishing airplane and ship models, too. Keep these extra 
uses in mind when you're buying Shinola Shoe Polishes. 


SHINOLA~-10¢ SS } 
IN ALL COLORS Wh 
TAN (RUSSET) e BROWN 
___ OX-BLOOD © BLACK _ (in Concde it’s Zin!) 


TELESCOPING MEASURING TOOLS © 


+ Measurd All Holes, Slots, Etc.—5/16 Inch to 6 Inches . . . 
Gives You Outside Micrometer Accuracy on Inside Measurements 
FINISH YOUR OWN SET OF FOUR TOOL: 





PART OF THE MACHINE 
SIMPLE LATHE AWORK _NECESSARY TO COMPLETE. special t 
required — Threauing t tncludes all 


ur name and address tot 
- G, 2628 Armstrong Ave. 


in every hatte... dine 
vital jobs... unfailingly 


FLASHLIGHT 
BATTERY 


GHT stag BATTER 
curiam W.. Te, 


Buy War Savings Bonds and Stamps regularly. 255 
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HANDY CALCULATOR 


NEW, TIME-SAVING 


WOODWORKING TOOL 
Let this popular, easy-reading GREENLEE HANDY 
CALCULATOR swiftly solve your woodworking 
problems. Just set the dial . . . convert linear feet 
to board feet... get slope per foot in degrees 
.. compare hardness, weights, shrinkage, warp- 
ing, working ease of various woods. 

More, too: bit sizes for head, body, thread of 
screws...nail specifications... tool sharpening 
hints... protractor, 6" diameter, fits your tool 
kit. Heavily varnished cardboard. Special 
offer... send coupon with 10¢ (not stamps) in 
next mail. Greenlee Tool Co., Rockford, Illinois. 


\ GREENLEE | 
\ ays 


g 
Send for yours now! 


M2 GREENLEE TOOL COMPANY, 2126 COLUMBIA AVE, @ 
a ROCKFORD « ILLINOIS | 


4 0 Enclosed is le. Send your “Hendy Calevleter!! my 
by return mail. ‘ 

¥ Name «naw one eno aroswonseneennene + 

q Address_. . eee eee Oe Oe eM OR ee Hee y 

Gia is nace osc ai neg Rear ee i 


a ; a 








UNCLE WEDS. 
Home Repair 


~ 


CRACKED WALLS 


You don’t have to be an expert to mend cracked 
walls with Rutland Patching Plaster. Just mix 
Rutland with water . . . wet the old plaster... 
and apply with knife or trowel. Rutland is the 
original ready-to-use patching plaster. Sets 
without shrinking or cracking. Extra fine and 
white. Makes a patch as smooth and lasting 
as the wall itself. 


“BROKEN CONCRETE 


Get a 25-pound bag of Rutland Concrete Patcher 
and make broken cement floors, walks, etc., good 
as new. Rutland is correctly mixed, ready to use. 
Just add water and apply with trowel. 


RUTLAND 


REPAIR PRODUCTS 
Rutland Fire Clay Company, Rutland, Vt. 
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Take 
government 
approved 
rifle course— 


sponsored by the 
eg National Rifle Asso- 
ciation, to train citizens in the use of rifles. Send 
TODAY for above 48-page FREE booklet, and 
details on how to get this expert rifle training. 


be 


5976 St. John Street. New Haven 5. Conn. 

















TAPE WORMS 
ROUND WORMS 


(Ascarids) 


HOOK WORMS 
WHIP WORMS 


++ YOu can free your dog of all these worms 
wit PULVEX 
“tract WORM CAPSULES 


Used by leading breeders. At leading pet, drug, department stores, SOc 
a package (double size, 75c). Packed two ways: for puppies, for dogs. 











BUILD YOUR OWN MACHINE TOOLS! 
Blueprints $1.00 - Catalog FREE 


Dere-! construction Blueprints on 6 Lew: meto! ond woo od-wo 
tools postpaid for $1.00. Includes p s 


of comporable new tc 
Wipetrered 22 page Corwleg— sent free 
20 Lewes took WHITE TODAT 


LEWIS MACHINE TOOL CO. 
P.0. Box 116, Sta. A,DEPT. 0-19, LOS ANGELES 31, CALIFORMIA 


SAWING 
meee “ BIG MONEY 
wooo now! 


OTTAWA ACTOR SJ 
TRACTOR SAW 

Turn wood lots into cash; help save other fuels to win F 

the war. Use Ottawa—fastest cutting; easiest way. Boon 


Cuts large and smail logs, fells trees. Thousands in 
use. Built tolast with special heavy stiff saw blade. rane 
Positive safety clutch control,driven from any power take-off. Use 
OTTAWA MFG. CO., 0-601 Forest Ave., Ottawa, Kansas 
POPULAR SCIENCE 





PALMGREN 


No. 000 ANGLE VISE 


For MILLING—DRILLING—GRINDING 
FITTING—FILING 


Solve Difficult Angle Jobs 


Quick, accurate setups at 
any angle. End make-shift 
methods—time loss—rejec- 
tions. Ideal for tool rooms 
or home workshop Accu- 
rately machined and gradu- 
ated. Once set it stays 
locked. Jaws hardened steel 
—plain or grooved. Sizes 
142" to 8” Jaws. 


DRILL PRESS VISES 


For tool room, machine shop, school 
» shop or repair shop. 
machined est semi- 

Adjusting screw of 
hardened tee fine — = 
thread 3 o aring. 

hardene t. os : PI ed a plain. 


fia No. 250 MILLING ATTACHMENT VISE 


A most necessary fixture for small chops we even 
emergency work in large ones. Fits -10”" 
South Bend, Atlas, Craftsman, She don or . — r 
lathes of similar sizes. Has graduated v feed 
screw and 360 degree graduation for vertic al angle 
hela by one Easily mounted on cre slide and 
% vy one T-slot bolt. Equ ipped with, PAL MGREN 
21 Jaws opening full 1 »p has one 
— and ‘one grooved jaw for holding round pieces, 


MAKES MILLING OPERATIONS 
POSSIBLE ON ANY LATHE 
Width Depth Opening 
Jaw Jaw Height Price 
1-7/16”" 219” 10149” $24.75 
ORDER DIRECT—PW rite for Circular No. 347 
CHICAGO TOOL AND ENGINEERING CO. 








8396 South Chicago Avenue Chicago 17, til. 








NORK WIGGLER 
for FAST and 
Accurate Set-Ups 


INDICATING 
TOOLS IN ONE 


Wiggler body hardened alloy 
steel. Ball shaft enables you to 
indicate accurately from tool 
makers buttons, holes. ground 
surfaces, gauge blocks, etc 
Needle-Point shaft is for find- 
ing centers and truing to lay- 
out lines. Bent shaft holds 
any type indicator and allows 
it to be positioned on any 
circle to 6-inch dia. The only 
Universal Wiggler of its kind. 


$ Price complete NORK PRODUCTS COMPANY 
hardware oj 
oc © ax marae ye Dept. 236, 5897 S. Main St. 


remittance direct to Los Angeles 1, Calif. 


ELECTRICITY FOR ANY JOB 


ANY WHERE 


Pilable, economical electric service any- 
where, anytime, with an Onan Electric 
,Generating Plant. Driven by Onan bullt, 
t-cycle, gasoline engines these power 
ylants are of single-unit compact de- 
sign and sturdy construction Suitable 








single or three-phase; 

and 800 cycle, single 

also special frequencies 
types range from 6 to 
4000 volts. Dual voltage 
types available Write 
for engineering assist- 


ONA . 
1628 Royaiston Ave- 
Minneapolis . 


ONAN 


JUNE, 1945 


Buy War Savings Bonds and Stamps regularly. 


“What a Wonderful Job 


HARLEY-DAVIDSONS 


Are Doing! 


= 
letter from 
: ther typical 
poorest te s time from Sgt. Harry 
in the Philippines: 
“Want t 
id a miracu 


nd are 
ang ag the Spilippines. 


of owning 


My stwar 
1 OHV job. 


‘s and they sure 
we have 1 to put them thr 


asure trips 
and take in 


arley- 
= other thrill- 


ndurance ru 
= cade nee oaks ont 


cycle events. 


HARLEY-DAVIDSON 
Department PS 


HARLEY- 
DAVIDSON 


MOTORCYCLES 


9 HARLEY-DAVIDSON MOTOR CO. 
Dept. PS Milwaukee 1, Wisconsin 
Please send at once free copy of 24-page 
“Enthusiast” Magazine, filled with motor- 
cycle action pictures and thrilling stories. 


moTOR CO. 


ukee |, Wisconsin 


city. STATE 
a ee 
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Frontline command posts depend on battery- 
powered field telephones to link combat troops 
with regimental headquarters! Without full sup- 
plies of dry batteries this vital part of war com- 
munication would collapse — endangering the 
lives of fighting men. Thousands of dry batteries 
are used every day on every front to operate 
essential instruments and weapons. That's why 
we have to manage without them here on the 
homefront. Burgess Battery Company. 


Support the 7th! Buy Your Share Today! 


BURGESS 
ae BATTERIES 


BURGESS 
IN THE NATION'S SERVICE 


Supra seavict 


' 


Buy Wer Savings Bonds and Stamps regularly. 


A HARD HITTING 
*S. 
FOR CRAFTSMEN 


MIGHTY, but gentle - 
Nupla Hammer, 
made of Flex-O-Cryst, 
HEALS ITSELF when 
dented or deformed. Hits 
hard effective blows 
without cutting or dam- 
aging. More durable 
than rawhide because it 
does not curl or perma- 
nently deform, Unlike 
rubber, will not rebound; 
not affected by oil or 
gasoline. 3 sizes and 7 
weights. 
SOLD AT HARDWARE 
STORES everywhere: 
write for name of local 
dealer. 


NEW PLASTIC CORP. 
fF 1017 N. Sycamore Ave. 
fe les Angeles 38, Calif. 


MIGHTY PLASTIC 
heel Gentle HAMMERS 





DRI-AIR Chemical absorbs dampness 
in basements, game rooms, storerooms. 
Guards against mildew, rust. Kills 
musty odors. Complete unit $5.50, 
f.o.b. Chicago. Get free folder. 


TAMMS SILICA COMPANY 
Dept. 0-130, 228 North LaSalleSt.,Chicago!, III. 


STUDY AT HOME for PERSONAL SUCCESS and 
LARGER EARNINGS. 35 years expert instruction 
over 108.000 students enrolled. LL.B. Degree 
awarded. Ali texts furnished. Easy payments. Send 
for FREE BOOK — ‘‘Law and Executive Guidance 
AMERICAN EXTENSION SCHOOL OF LAW 
Dept. 54-S, 646N. Michigan Ave., Chicago 11,111. 


Dan) wa 


vie Now Get £X7RA 


Si Noho MILEAGE 


Now you can get up to 30% extra gasoline 
mileage with a Vacu-matic on your car 
Quicker pick-up, smoother running, added 

power and precious gasoline savings guarantee d. 

Automatic Supercharge Principle 

Vacu- matic is enttrely different / Operates on 

the Supercharge principle. Saves gas. Automat- 

-&. ically provides a better gas mixture. Guaran- 

9 teed to give up to 30% extra gas mileage, more 

i = power and better performance. 


lem DD’ 
rirs aut cans AGENTS TRIAL OFFER 
Construc —t of six oare. 
f nto sir 
Adjusted and neice volt. Every car, truck, tractor a prospect. Send 
the fact Very aa ckly me me addresson postcard for big money mak- 
installed i y ar offerand how you get yours for introducing. 


Vacu-matic Co. 7617. 1240 W. State St., Wauwatosa 13, Wis. 





POPULAR SCIENCE 











Fuse Puller — Circuit Tester 








Home 
or 
Factory 


TESTS 110-250 VOLTS 


When motors stop and lights go out, this tool quickly 
LOCATES DEAD CIRCUSTS and safely removes 
blown Fuse. The Star Test Pocket Plier is made of a 
Transparent Plastic having in one of the legs a small 
lamp in series with a resistance and can be used to test 
110 to 250 volts circuit. The Plier will pull fuses from 
10 to 100 Amperes. Thousands of Filectricians find 
this tool handier than Test Lamps. Price $2.75 each 
without Leads, $1.50 additional for Leads, pius 10c 
postage. Can be obtained from General Electric or 
Westinghouse Stores or directly from us. Order NOW 


STAR PLIER CO., 237 Canal St., New York 13, N. Y. 








Build the 0 | : 
World's ASN ae )©=©6— The Pedigree of a 
7 . 


Biggest <- —= = 


2619” Boeing B-29 awolles. § 9 00 =< I 4 0 R 0 U G H B fk f D 
.00 ; 


Semi-solid. Line-Controlled. $ 
c-D Kit AU-200. 


8 ' war vs 
mit <3 -t° Out of the famous “Yankee Doodle” by 


Sears fer hours rm ‘s . 
mage 06° Super CONDOR Seaser. Gtider. 0-3 an 22010, 99-00 Jack Laister, the TG-4A was born. It is 
if your dealer now history that the TG-4A took all the 


PIPER CUB G=® ” So ay , ‘ ruthless, carefully planned tortures the 


. 
Th ivili lan ° 
that “went to. war cr, Army could devise—and asked for more. 
and did a da packing-post- 


good job. Span 36” Rubber or : . : 
gas, tether or free flight. C-D § CATALOG 5c All of the experience and learning gained 


Kit T-94. comer Free) under actual flight and training conditions 
CLEVELAND MODEL & SUPP LY co. r : 
% 4508E56 Lorain Ave., Cleveland 2, Ohio, U.S.A. * both from the Yankee-Doodle and the 
— = — TG-4A trainer, is now the heritage of the 
Yankee-Doodle Two (LK-10B)—the social 
climber of the Laister-Kauffmann family. 





Put your money on this thoroughbred 
your wings for the future, the sleek, sturdy, 
smooth-performing TG-4A in civilian 
clothes—The Yankee Doodle Two. Expect 
increased comfort, simplification of as- 
sembly and disassembly, and even greater 
performance. 


AFTER THE WAR Js WON 


Get your name on our mailing list now for 
news releases concerning 





Steel-Grip Finger tent THE FAMOUS 


Hundreds of factories are saving time 
and injuries in war production by > 
protecting workers with Steel-Grip J k - D dl = y 
‘inger Guards Used for handling a n ee 00 é u 0 
rough or sharp articles, for buff ng 
grinding, sanding, polishing, puncl h 
aes work and hundreds of other jobs 
*rotect fingers or thumb, front or 
back, from cuts, abrasions or sters. e 
Made of durable leather with elastic Winga— 
web back for snug, cool, comfortable ee ‘ al 4 au mann 
fit. Easy on and off. One size fits all, — 
men or women. Send 10c each for a» 
samples or trial order box of 50 at ae = Bi 
834c each, less 10%. 


Catalog of Steel-Grip Safety 
Appareil free on reque 


INDUSTRIAL GLOVES COMPANY 
Famous Industriat ©53 Garfield, Dar.ville, tlinois 
Safeguards Since 1910 (in Canada: Safety Supply Co., Toronto) 


JUNE, 1945 Buy War Savings Bonds and Stamps regularly. 








ACCURACY COMES 
EASY / 


The tape of the “Streamline,” made from top 


grode high carbon spring steel, hos grodvations on all 
edges and both sides. With the Vis" tip a measurement can 
be made with one hand without having to steady blade or 
hold tip in place. The lever lock holds readings, on inside 


measurements, from 


“creeping” or slipping. Built to with- 


stand the roughest kind of treatment, yet so simply designed 
that the insertion of o spare blade is but a matter of seconds, 


' 


ome oe owe 





MARK 
pspery 


Jy 


~ MASTER : 


WOOO AND TAPE RULES, 
Lil i Li Jit ‘ 
Master Rule Mfg. Co., Inc., Dept. j-6 
815 E. 136th St., New York 54, N. Y. 


Enclosed find $2.65 for 6 ft. Streamline steel tope rule 
ond spore blode. 


Nome 
Address : - 


City State 


J 
i 
I 
a 
A 
, 


196 Practical Suggestions 
that will help you to get 


> better gas mileage << 
~» longer tire life << 
> better performance <= 
~~» lower upkeep costs <q. 


Get a FREE COPY from any General 
Motors dealer, or use coupon below. 


Customer Research Dept., Room 1764 
GENERAL MOTORS, DETROIT 2, MICH: 


Please send FREE COPY of new edition 64-page 
“Automobile User's Guide” containing 196 
practical suggestions on wartime operation. 


Name 
please print 


Address 


pleose print 


City - 
Zone Stet 

Make of car ae 

now owned 

model 





r o 
be yeor 
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Wor Savings Bonds and Stamps regularly. 


AUTOMATIC RETOOTHER "°S.%2"> 


A genuine steel pack muffler WITH A BEAUTIFUL 
MOTORBOAT TONE. Sandee feature improve- 
ments for in the lead, years ahead of competition. 
Increases mileage and pewer, reduces back pressure 
and gives better performance. Savings in gasoline will 
pay for a Sendee Muffler. 

$17.50 


V-8 FORD AND 
MERCURY DUALS 
SINGLES—FIT IM PLACE OF REGULAR MUFFLER 
Chev., V-8 Ford, Plym., $5.00 Chrys., Olds. Buick, ete. $7.00 
+ These mufflers will evtiest twe regular stock replacements. 
Dealers Wanted 


SANDEE MUFFLER CO. 


7523 S. WESTERN AVE., LOS ANGELES 44, CALIF 


Makes New "Profits 
Cuts new teeth in 50 sec- 
onds! Any size tooth 
4 to 16 points. Old 
teeth fall off as 
chips. Simple to 
operate. A perfect 
job. 











BURR MFG. CO. $23.05". 4 


1 10-VOLTS AC 
from DIRECT CURRENT 


with KATO KONVERTERS Puraish stand- 
ard 110-v. AC from 32, 11 220-% 
™ Good deliveries on. sizes 350 
through 2500 watts on erery wy rs. 
Geos deliveries on 5 25 
KW generators Meer? s of = otor 
generetens frequency changers an 
high frequency ‘generaters. 


KATO ENGINEERING CO., 
124 Elm St., MANKATO, Minn., USA 





C.F. LUSK CO., 4620 EUCLID AVE., 





Lumber—Plywood Availabie 


Harold Hunt wants to send you big revised 


y + :. cil 


GAME SUPPLIES 


Club Furniture - Counter 
Games Purchboards 

Magic Cards Readers, Read 
the backs - Inks - Dawbs - 
Poker Chips - Tops Flats - 
Layouts Game Boxes. 





REPAIR CRACKED 
BLOCKS AND HEADS- 


External and internal leaks in blocks, cy!- 
inders and valve ports quickly and easily 
: with LUSCO PLASTIC SEAL 
eo 90 day Service Guaranteed or your money 
back. Send money order or $ 00 
cneck for full pint—more than 3 = 
sufficient for average repair... Pestpard 


CLEVELAND 3, OHIO 
POPULAR SCIENCE 





New OTTAWA Tractor LIFT 


Replaces Pitch 
Forks & Shovels : - : There are plenty of 


The OTTAWA Tractor Lift makes household repair jobs that 
easy, fast moving of manure, dirt, sand, gravel, Se can be done quicker, more 
snow, barrels, etc. Builds ponds. Lifts machinery Lesa Rens mintesinalion 
for loading. Does a thousand jobs on farms, parks, . effectively, less expensive- 
highways. Guaranteed. Write for details. ly with Smooth-On No. 1 


OTTAWA MFG. CO., 601 Barton St., Ottawa, Kans. } Iron Repair Cement. No 


PIPE SMOKERS4Z g heat required, no special 


experience. For instance 
’ > 
DON’T PUT UP WITH A— q ae 
Taylor's Amazing New Pipe Con- leaks and cracks in piping, 
ditioner Is Guaranteed to Keep » : : 7 = 
Your Pipe Sweet and Clean furnaces, boilers, tanks, 
An amazing new deve lopment for the man } . ° 
Sonsidauce wil vemsaee ooveanl odes one i radiators, heaters, home 
foul ill-smelling moisture that u . : e 
lates in your pipe. DOES NOT COME IN WAR = utensils; loosened bolts, 
principle of absorption and evaporation! if \ ‘ - 
ceects elon ent dey ter On = screws, rivets, fixtures, 
Complete satisfaction Tr . 
ORDER NOW :: money refunded . parts, ete. 
nstantiy 





FP ETRE ee 


For fifty years, Smooun- 


STOPS HOME CANNING LOSSES eo On has been popular for 


Acct TOP Levels all screw-top std. size jars, removes : home repairs. Keep a cali 
porte FOR, nicks, stops mold, milky peas, darkening of ] ‘ ] ’ 4 k f 1° am 
. andy. Ask for 1-04, 
pears, etc., and loss of juice. New jars and old . : 
must be ground for perfect results. Order Today, 7-oz or la rger size at vour 
stock low; money refunded if supply exhausted. . a 
$3.95 prepaid in U. S. Free circular. neighborhood hardware 


MIKALSON MFG. CO. 22%8c°% 22) store or if necessary, write us direct. 


AND MORE 


Cie ine FREE nanoeoox 


PAT. PEND. 


One bi . , 

Lures Oo when oun, To dy Siem case 40 pages. 170 diagrams. Home repairs of 
+ an omazing GLO-LURE today. . : 

seer tsren tate Only8h-00 pengaid. Deutie your many all types. Clear, short-cut di 

back. if not satisfied. . ) . 

rections. Pocket size. Handy 

index. Absolutely free—just 

send coupon. 





a, 
j 

i 
fh 


eS 





- 





Complete motor ready to mount on ordinary balloon-tired bicycle "= SIGN AND MAIL TODAY —~-—* 

No mechanical skill required to install. No alteration of bike 
necessary. Easy to operate. Smooth-On Mfg. Co., Dept. 58, 
Can be pedalled by merely 570 Communipaw Ave., Jersey City 4,N. J. 
releasing clutch. Speed 5 Please send me a Smooth-On Handbook 
to 40 M.P.H. Shipped pre- 
paid complete with 4 cy- Name 
cle, 2% H.P. motor, all at- 
tachments and heavy duty Address 
stand. Get complete facts 
about this low-cost, con- 6-45.... 
venient transportation. . . 


Write today for descrip- é ° SMOOTH: 
tive illustrated literature. oul { 


WHIZZER MOTOR SALES CO. 


Dept. B, 3132 E. Washington, Los Angeles 23, California 








Buy Wear Savings Bonds and Stamps regularly. 





t 
pri oF. mn 
with “ 
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c ompl® 


Boy! HOW 
LIFEBUOY’S 
RICH, HEAVY 
LATHER STAYS 
MOIST! IT KEEPS 


BEARDS SOFT Pu LVEX 
FOR SMOOTHER, FLEA POWDER 


EASIER SHAVES 


1OO% SATISFACTION 
O8 MONEY BACK 


EMPIRE LEVELS 


LIFEBUOY'S EVEN WITH A Preferred by MASTER CRAFTSMEN ... 

’ = a MPIRE TORPED Vv! -- 8 s 

STAY-MoIsT” 4 | USED BLADE IT Seedlings coceeste Tevet ‘saan etieee 

[ LATHER SOFTENS REALLY DOES — — sanapes,”” no sharp, corners to tear 

TOUGH WHISKERS |/ A JOB. IM tock. Has level. plumb an Sg Ae pet, ye O53 
Aluminum Level, 2 plumbs, 


SO THEY COME THROUGH WITH : = 2 levels, 2—45° vials. 18”. 
OFF CLEAN FAST-ORYING =. $5.00; 26°. $5.50; 25”, $6.25. Order from local dealer. Write 


ANO EASY EMPIRE LEVEL MFG.CO., Dept. P-232 297, 5;, St" *- 


[CODE SPEED :%°".°" 


© Radio Operator. Thousands of men needed, Intensely interesting 
work—good pay Learn at home or wherever you are, quickly, easily 
with the famous Candler Speed System, Book of particulars Free. 


CANDLER SYSTEM CO., Dept. 6-G, Box 928, Denver 1, Colo. U.S.A. 
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Build a good-paying businese of your own: 

and declers:—Cal. .22 at $2.00 M.,; Cal. .177 at $1.80 M. Ploce your order Call on dealers of al] kinds; show nationally- 
advertised Aspirin, Vitamins, Cosmetics and ) 
now for o NEW Benjomin Air Rifle or Benjamin Air Pistol. Write today for 200 other necessities. Big bc and 1c retail == 
kag high quality, Attractive counter i 


illustrated folder of POSTWAR MODELS and POSTWAR PRIORITY PLAN. goods fast. Free book gives amaz- 


SELL COUNTER CARD PRODUCTS PIRIN 


BENJAMIN AIR RIFLE CO., 811 MARION ST., ST.LOUIS 4, MO.  __Werd's Products Ce, Dopt.43-1, Spencer, tnd, 


OBART Arc Welders 





Simplified 
WTeleeiiizim are going to be in as great a demand for 
civilian production as they are now tor war 
production. War orders are absorbing every 
R bit of our stepped up production and we're 
emote Control sorry we can't supply , 
our Hobart today. Free: 
owever, it's a good wojder's Vest 


. time to compare Hobart 
Polarity Control MR salle saa tr bel ae Pocket Guide. 
s Tables, 


ers with other makes Cha Vol 
we of welders, Be ready to vis, Vale 
TILA CUM order your Hobart the @/e Data. 
and day the war ends. 


HOBART BROTHERS COMPANY, Box P-65 
TROY, OHIO 


‘Ohe of the Worlds Largest Su//ders of Arc Welders” 





Cool Operation 


Buy Wer Savings Bonds and Stamps regularly. POPULAR SCIENCE 





cet BIG PRoFITs from 
SMALL INVESTMENT 


OTTAWA 


S H-P LOG 


LOW COST 
KEROSENE 


(or gasoline) 


Plenty of Power for 
Faster, Easier Cutting 


Demand for wood is increasing. You can make real money 
sawing wood with an Ottawa. Equipped with asturdy 6 H-P 
engine. Easy handling. Complete l1-man machine with Safety 
Saw Guide; other exclusive Ottawa features for fast sawing. 
USE FOR OTHER JOBS—when not sawing wood, use engine for 
any belt job. Thousands in use. Free Book, price list. Write now. 


OTTAWA MFG. CO., 1801 Wood Ave., Ottawa, Kans. 





Easy to Plate CHROMIUM 
GOLD, SILVER, NICKEL, COPPER 
. . « For Pleasure and Profit! 


If you have a workshop—at home or in busi- 
mess—you need this new Warner Electro- 
plater. At the stroke of an electrified brush, 
you can electroplate models and projects— 
= can replate worn articles, faucets, tools, 

xtures, silverware, etc. with _a durable, 
sparkling coat of metal . .. Gold, Silver, 

hrom.am, Nickel, Copper or Cadmium. 
Method is easy, simple, quick. Everything 
furnished—equipment complete, ready for 
use. By doing a Bit of work for others, your ma- 
chine can pay for itself within a week. So 
make your shop complete by getting a 
Warner Electroplater right away Send 
today for FREE SAMPLE and illustrated 
literature. ACT AT ONCE! Mail Coudon. 
WARNER ELECTRIC CO., DEPT. B-18 
663 N. Wells St., Chicago 10, Hilinois 


FREE Details & Sample! 


WARMER ELECTRIC C0., 663 N. Wells St., Chicago 10, Dept, B-18 
| Gentlemen: Send Free Sample and Details to: 

OT iatintiinemiaee 

Address 


City State 
erm en eno em mm me 
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VEST POCKET SIZE 


FREE TRIAL ®@ 


$2 50 


FREE!! 


ONLY 


TOTAL 
cosT 


@ Each Baby 


enclosed in beautiful rich 
looking Leatherette 
—at no extra cost. 


ADD THESE 


7364 W 


4523 
7897 
4549 


Check your total with the CORRECT 
Calculator above 


TOTAL shown in 


Order your Calculator Today and see 


how easily it is done. 


IDEAL FOR 
BUSINESS OR 
PERSONAL USE 


Fits vest pocket or purse. 
Guaranteed Accurate. i 
Operated as easily, and 
as reliable, as machines 
costing many times as 
much. NOT A TOY OR 
GADGET. Substantially 
made of 28-gauge steel 
—guaranteed for life 
against defects in con- 
struction. Beautiful looking, 
modernized design. Finished 
in Rich Maroon and Silver. 
You positively can’t buy a Cal- 
culator of equal quality for as 
little money. ACCEPTED AS 
THE FINEST LOW PRICED 
CALCULATOR FOR OVER 
30 YEARS! Operates with a 
flick of your finger. Adds, sub- 
tracts, multiplies, 

counts up to ten million. Pays 
for itself over and over in mis- 
takes avoided, and time saved. 


MAKES IDEAL GIFT 


Baby Calculator makes an 
ideal gift—for every Gift oc- 
casion, Birthday—Graduation— 
Christmas—Anniversaries. For 
men, women, children—teach- 
ers, business people, home or 
shop use. 


TEN DAY TRIAL 
MONEY BACK GUARANTEE 


Because we know that our machine 


Calculator 


Case 


tained at this low price, we make 
this 10 Day Trial offer, on a posi- 
tive money back guvarantee!! Don’t 
buy ANY Calculator without this 

worantee! Send only name and ad- 
$2.50 


ress, pay postman plus 
postage (if cash is sent, we pay 
postage—you save up to 40c). (Send 
full cash if outside U.S.) Money 
back within 10 days if not delighted. 


AGENTS 
WANTED 


i 
I 
§ 
i 
l 
is the very best Calculator to be ob- ; 
i 
| 


CALCULATOR MACHINE CO. (Mfrs.) 
DEPT. 455 P.O. BOX 1118, CHICAGO, ILL. 
EE. 8. cc 


| CALCULATOR MACHINE CO. 


(Mfrs. | 


=) 
P.O. Box 1118, Dept. 455, CHICAGO, ILL. 


Your Calculator is just what I've been looking for. 
one at once (C.O i 


Name. 
Address 


City. 


Send | 
) or (I am enclosing $2.50) 


Buy War Savings Bonds and Stamps regularly. 
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Newly Developed 


Canvas Paint», 


makes canvas porch 
furniture look 

like new... 

last longer a 


Today you can both beautify and pro- 
long the life of your canvas porch fur- 
niture with a single application of 
Setfast. This special canvas paint will 
not stiffen canvas nor chip off. It repels 
water, shiclds out destructive rays of 
the sun, and fights rotting of canvas. 
Your department store, hardware or 
paint store has Setfast in 10 beautiful 
sun-resistant colors—also black, white, 
and clear. Setfast is also perfect for 
awnings, auto tops, fibre rugs, tents, 


An Interchemical Product 


Send folder with Set/ast-painted sample 


TEETER 
Interchemical Corporation 

Trade Sales Division, Dept. RS-65 
Fair Lawn, N. J 


CANVAS | nama 
PAINT 


| My dealer's name 


MAKE A GOOD LIVING IN YOUR OWN BUSINESS— 
sharpening saws with the Foley Automatic Saw Filer 
It makes old saws cut like new again. All hand saws 
niso band saws and cross-cut circular saws can be 
ed on this ONE machine 
THERE ARE HUNDREDS OF SAWS TO BE FILED in 
your own neighborhood. used by farmers, carpenters 
homes, schools, factories, etc. W. L. Tarrant writes: ‘'I 
left my old job last September and in 10 months have 
filed 2,159 saws We 
have a lovely business 
worked up and cannot 
keep up with the work.’ 


Send for 
FREE PLAN 


— 
roury | 
pases 


Ss 


| a) 


FOLEY Cuimcic SAW FILER fi 


FOLEY MANUFACTURING CO. 
619-5 Foley Bidg., Minneapolis 13, Mi f 
Send Free Plan on Saw Filing business, no obligation 





Name 
Address 





Buy Wor Savings Bonds and Stomps regularly. 


Single applica- 
tion does job. 


Does not stiffen 
and all outdoor canvas. canvas. Will not 
crack or chip off 


i TE WATOL THAT SERVES THOSE WHO'S 








75 
tase $49": 
24-HOUR DIAL Chrome Stee! Back $52.50 
YELLOW GOLD FILLED Stee! Back $57.50 
NOW AVAILABLE 
We'll pack and mail gifts 
} epson Men here and abroad 
MONEY ORDER NOW TO 


/™ HOUSE OF WATCHES 


New York 17. N.Y. 








tg 
Make Radolek your buying headquarters for EK 
o-Electronic repair and replacement needs. . 

assure finest, most Buying 4 

available items owe 

ers receive specia Guide 

aste delivery Send today ‘s or 

Radolek Buying Guide 


RADOLEK CO., Dept.A, 601 W. Randolph St., Chicage 6, ll 











Cartoon Booklets! 


size 2'%4x4) The kind men like! 
*‘Fun Galore-Make ‘em roar’’. Beau- 
tiful Girl Pictures, alluring, dazzling 
Hot-cha Girls. Unusual, tantalizing 
poses. “WOW” You'll say Large 
“World Beater’’, assortment, $1.00. 
(Adults _only—No  postcards—No. 
C.0.D.} FREE! Mysterious ‘Risin 
Cigarette’’ trick instructions an 
special surprise GIFT. NATIONAL 
DISTRIBUTORS Dept. P.S. Box 57 
Muskegon Heights, Mich. 


HIGH BLOOD PF 


A DANGER SIGN 

Often associated with Hardening of the Arteries, 

a Stroke, Paralysis, Heart Trouble, Kidney Disease, 

and other grave complications. Resultful treating 

methods of the Ball Clinic have proven dependable 

for nearly a quarter of a century. Send for FREE 
Blood Pressure Book today. No obligation. 


BALL CLINIC, Dept. 5160, Excelsior Springs, Mo. a 
oY 
2 COLLECT U. S. ARMY 
f Shoulder Patches 




















Fascinaung hobby Patches |0c to S0c each. 
Complore set of 250 tor $30. 


SPRINGER’ _s 


770 San Francuece St 








SIGN 


SHOWCARDS Saudade worn edna 


EASILYs*°EXPERTLY 
PAINTED - LETTER PATTERNS 
penive FOR Founey ata F.R 





Easy, Lasting REPAIRS! 


Cracks, holes, dents in wood, plaster, 

concrete, metal, etc. — loose handles, 

rungs, knobs, screws — mistakes in cor- 

pentry, etc. — fix them all with Savogran 

Crack Filler (hard as stone ) or Savogran 

Wood Putty (easily tooled). Just mix 

with water, press into place. Stays put, 

hardens quickly, will not shrink! Can be 

painted pre-colored. ideal for models, 

inlays, etc. Patented! Big 1-lb. can only 

30c¢ at hardware and paint stores. 
FREE CIRCULAR 

Describes these and other 

Savogran Products: Heavy 

Duty Cleaner, Remover & 

Bleacher (renews floors), 

Paint Brush Cleaner, Stryp- 

eeze (removes oll fin- 

ishes ), Coldfoam Soapless 

Soop Powder. 

THE SAVOGRAN CO. 


Dept. 21, SBesten 10, Mess. 


AVOGRAN 


CRACK FILLER - WOOD PUTTY 


N EVERY WELL-EQUIPPED HOME WORKSHC 


Stebar MAGNA-EYE | NAIL HAMMER 
M. sds 
Micrometer Scale 


MAKES MICROMETER EASY TO 
READ—Fits over scale. Divisions 
and numbers are magnified and 
easy to read, reduc ing errors due to 
GONCENTRATES LIGH Shows ‘‘r s pial 
ly. even in dim light iene “it woul ” ble 
read witho — —~ ane “ve " Promot Accu ye 00 
time and mate ces re 
DURABLE— EASILY. ATTACHED “4 > g o | 
et out of order. Protects ‘‘mike Ea. | 
ee Your DEALER If he cannot supply you, write us 
giving make and num be of x mic rometer., IN U. S$. A. SLIGHTLY 
—At Better Dealers Eve ywher IN CANADA — Exciu- HIGHER 
» Distributors. BRITISH MACHINE TOOLS AND IN CANADA 
‘SUPPLIES, 360 Craig St. W. MONTREAL 1, CANADA. i 


STEBAR COMPANY, 711 W. Lake St., Minneapolis 8, Minn. 
DRILL PRESS OWNERS! 


HERE’S 1 TOOL wiTH § DISTINCT USES 
THE BARRON MULTI-PURPOSE 
ROTARY WOOD pete 


PLANES & SURFACES + PANELS & BEADS $ 75° 
ROUTS & GROOVES + RABBETS + TENONS COMPLETE 


j 
Converts ANY drill press In- ALL METAL AUXILIARY 


BALL PEIN HAMMER 


HALF HATCHET 


to a time saving. low cost planer, 

Paneter, tenoner, etc. Surtace finishes DRILL PRESS TABLE 
all types of tough grained and knotty 

surfaces to agate smoothness. Sate! 22% 234 sq. in. true work- 
Guerentesd Sees xO Grill press. 

Thous SOLD ON 
MONEY BF BACK “GUARANTEE. Full re- 
fund on 5 day trial. ie prepaid 
on veantet of $7.50—or C.0.D. YOU 
RISK NOTHING. Free literature. 


BARRON TOOL CO., INC. 


370 Architects Bidg., Detroit 1, Mich. 


JUNE, 1945 Buy War Savings Bonds and Stamps regularly. 





HERE'S MANY A LAUGHZ- 


A DOLLAR et ae 


FLOYD CLYMER’S 
MOTOR SCRAPBOOK 


By text, photographs and early ad- 
vertisements, this unique book on early 
cars and motorcycles depicts the many 
and varied experiences of the author 
Floyd Clymer. It is the amusing and 
interesting story of the man who was 
once the youngest automobile dealer in 
the world. The book is truly a passing 
parade of United States automotive 
history presented in an unusual and 
novel manner. A laugh on every page. 
You'll chuckle with glee as you review 
this parade of early gas, steam and 
electric cars and motorcycles. Wis- 
torical, educational, amusing! 


“It’s a MUST”’ 
note TIME Magazine 


aire a by nation’s foremost book re- 
8 Chevrolet Friction- 
Studebaker Electric. Ford 

S-cyl. engine car 


Have fun! Broaden your knowledge! Learn the 
secrets of the stars this quick, simple way! 


. . with an 


Astrono- Map 


—easy-to-understand 
guide to the fixed stars 


Tell direction at night without a com- 

pass! Tell time without a watch! Pos- 

sess these cnviable powers by know- 

! ing = stars! ——_ = you 

do this—i . Shows the posi- 

etrens Map fe chinged tions of all constellations of Northern 
easy aasembly njoy Hemisphere at any time of year. 29 
the fun of making some- inches in diameter. Completely scaled 


thing with your hands. —14-inch equais 1 degree of $5 


fra fA of a globe. Enjoy pleasant hours 
a ‘‘create’’ , studying the stars, whether 
Ine heavens before Your “ it’s clear or cloudy Order 
yf ase Astrono-Map by mail today! 
Send cash or money order POSsTPAD 


ENTERPRISE SPECIALTY CO. 


Pee ee ee ee ee 


FALSE TEETH 


KLUTCH holds them tighter 


KLUTCH forms a comfort cushion; holds dental 
plates so much firmer and snugger that one can eat 
and talk with greater comfort and security; in 
many cases almost as well as with natural teeth, 
Klutch lessens the constant fear of a dropping, 
rocking, chafing plate. 25c and 50c at druggists. . « 
If your druggist hasn't it, don’t waste money on 
substitutes, but send us 10c and we will mail you 
@ generous trial box. © |. P. INC. 


KLUTCH CO., Box 4594-F ELMIRA, N. Y. 


ee ee 
CLYMER MOTORS, Dept. PS, 2125 W. Pico, Los Angeles 6, Calif. 


Send following order I enclose $—— Send COD (Chee 


wt 
Motor 
Motor § 


Scrapbook No. 1 
rapbook No 
100% Steam Car Edition 
Di i for Amert 


aw 


ne enclose 


NAME 


ADDRESS 


ITY STATE 








Some Models are War Casualties — But all will be Peace -time Favorites 


BASS OUTDOOR FOOTWEAR 


sxi BOOTS 
smoorn 
On tHe SLOPES 


sPORTOCASINS 
puast 


on tr sarnwar 





PH etd “POCKET-SIZE” 
* MACHINE SHOP 
PUT THIS “WAR VETERAN” TO WORK 


Long before Pearl Harbor, Dremel Moto-Tools won their 
spurs by tackling tough jobs in tool rooms and machine 
shops. Since the war began, Moto-Tools have earned the 
respect of every branch of the armed forces. And thousands 
of them helped establish production records in plants such 
as General Electric, Westinghouse, Remington Arms. Ford, 
Nash-Kelvinator, Consolidated Aircraft, Northrup, Douglas 
and ma.y other arsenals 
Only Moto-Tools Have All These Features 
A Model 2 Moto-Tool develops a speed of approximately 
27,000 rpm. Weighs only 13 oz. Shaped to fit the hand. 
~ Sturdily built. Has shock-proof bakelite hous- 27,000 


Z ing. Balanced for vibrationless operation. 
S| wens 


Uses 110-120 A.C. or D.C. current 
morTo- TOOL KIT 





C- Cleaning 
() Routing 
) Cutting 
-) Rasping 
- Carving 


Drilling ) Polishing 
Mortising Burnishing 


Engraving ( tntaying 


HOW TO ORDER 
with 23 high 


and et te 
] 
$23. so M. te 12 


wr, $16.50 


firect t« cto 
As tong as priority ratings are fri 4 
ask your War Production —s or your 
employer for one. Write for FREE Burring - Sawing Brushing 
CATALOG ) Grinding (1 Scoring 2 Dressing 


DREMEL MFG. CO., Dept. T-125-F, RACINE, WISCONSIN 


POPULAR SCIENCE 














Buy War Savings Bonds and Stamps regularly. 





INTRODUCING-New Victory Model 
“HANDIWELD ELECTRIC~ 


=m PLUGS INTO 
4 LIGHT SOCKET 


Victory Model Handiweld 
Arc Welder operates from 110 
volts, A.C. or D.C. current same 
as other arc welders eee priced 
generates tremendous heat to welc 
all metals. Not a toy welder that 
uses carbons. but actually uses 
standard coated rods—sizes 
16” and 3/32”. However 
due to Priorities a generous 
supply of 1/16” rods only are ws\ 
supplied with the welder 


¢ Guaranteed not to burn out 
Repairs fenders, auto bodies 
radiators, machinery parts, etc 
Take Victory Model Handiweid 


MADE ESPECIALLY 


TO RELIEVE TORTURE AND 
KILL GERMS* THAT CAUSE 


ATHLETE'S FOOT 


‘Extra Strength’ 
Liquid Also 
KILLS GERMS* 
That Cause It! 


First applications of wonderful sooth- 
ing, highly medicated liquid Zemo 
promptly relieve itchy soreness between 
cracked peeling toes. Then Zemo *on 
contact kills germs that cause and 
spread Athlete’s Foot. 


anywhere to job, operate right 
from light socket. You'll find a thousand uses for this 
welder around your home, garage. workshop. Aliso in 
rages. factories, repair shops, tin shops; mec hanics 
nventors, plumbers, tc i] Victory 
Modei"’ Handiweld now. §& a We'll rush 
one to you with rods. helmet. operating instructions, and ali neces- 
sary parts with the exception of a large jar and a smali piece of ex- 
= cord; these most everyone has. Pay postman only $1.95 
lus few cents postage If not delighted return Victory Model 
fandiweid in S days from receipt and money paid for it will be 
KUMFY Promptly. Rush your orger n 


UMFY PRODUCTS Dept. u- i205, Cincinnati 26, Ohio 


Zemo is a Doctor’s antiseptic for- 
mula backed by an amazing record of 
success. The first trial convinces! At 
all drugstores. Send 
Zemo to boys in serv ice. 





GET THE iMPROVED 


cm y SUPER DRILL GRINDING ATTACHMENT 


Sharpens round shank drills from 3/32” to 1-1/16" diameter. Grinds old, broken 
or dull drills like new in four accurate drill point angles — 49°— 59°— 69°— 8B". 
RECESSED ANGLE GUIDES ELIMINATE NEED FOR PROTRACTOR. Grinds short, 
medium and long twist drills from 1-1/2” up te 11°. Attaches to bench or 
grinder — equally suited for hand or power-operated grinding wheels. Pays for 
itself the first week. The Grinding Fixture That Gives Rounded Points! 

USED BY ARMY — NAVY — AIRCRAFT PLANTS 
40. 000 Now in Use! Wherever Drills are Needed! 
Jon't guess at drill grinding. Anyone can be an expert fro start with the Super Grinder This 
ecision fixture gives a true center, and clearance dewred Dee 1 work tay soley omen, inder 
Grinds drills in 24 seconds — Saves drills, time and money. Built for long, hard uweage FOUR 
% ANGLE FEATURE GIVES PROPER POINT. TAPERS FOR CLEAN FAST 
_be snapped ovt ‘es u DRILLING IN STEEL, WOOD OR PLASTIC PRODUCTS. No factory, 


~ machine shop, home workshop of repair shop should be wrthout 

and screwed the Super Drill Grinder, Delivered with complete inerocios CRANDALL MFG. CO. 
al fewer Posi hon Mail your check of money order for only $2.95 with 
your printed address. The Super Grinder will come by 

for long drs aoe cull—=pemnen geld , 1512 W. Slauson Ave. Dept. F846 


los Angeles 44, Calif. 


t 
pr 


This $2.50 Investment may SAVE 
you HUNDREDS of dollars. 


100 pages _ It's the costs that have turned manufacturers 

of designs to welded design. This book will prove to 

P\and redesigns you in five days the value of “Simplified” 

f for arc arc welding over more costly methods. 

~4 ht oe welding DESIGNERS! ENGINEERS! PRODUCTION 

a e ing ©" \enSdays MANAGEMENT! Order your copy today! 
‘ © .\approval. Saves many times its cost. $3.50 : pall 


Compiled by ene of Americas Foremost HOBART BROS. CO., BOX P-651, TROY, OHIO 
Authorities on Arc Welding, Every design | f2> Re " 
from an actual product presented in 
flexible form for ry'ng applications. 


JUNE, 1945 Buy Wer Savings Bonds and Stamps regularly. 














Prices based on first 66 months of both wars 
Source: Bureau of Labor Statistics 


Rationing, price and wage controls have held 
prices down ... but the next step is up to you! 


The silliest man (or wom- 
an) in America today is the 
one who thinks he’s ahead 
of the game when he finds 
a way around the rules of 
rationing. 

Why is he silly? 

Because every time you 
pay more than ceiling 
prices, every time you buy 
rationed goods without 
stamps, you are breaking 
down the very controls that 
have kept your cost of liv- 
ing lower in this war than 
in World War I. 


What else can you do to 
keep prices down? Tuck 
away every dollar you can 
get your hands on. Put it You give inflation a boost... 
safely away into War 
Bonds, life insurance, sav- —when you buy anything you can 
ings banks. do without 

Why? With more money —when you buy above ceiling or 
in people’s pockets than without giving up stamps (Black 
goods to spend it on—every Market) 
unnecessary thing you buy —when you ask more money for 
tends to push prices up. your services or the goods you sell. 

Save. Don’t spend. It’s 
common sense for today— SAVE YOUR MONEY. Buy and hold all 
safety for tomorrow. the War Bonds youcanafford §g BL 


—to pay for the war and us 
protect your own future. 


ONE PERSON CAN START IT! 


A United States War mes age prepared by the War Advertising Council; Keep up your insurance, 
epproved by the Office of War Information: and contributed by this 


maanzine im cooperation with the Magazine Publishers of America, 





Buy War Savings Bonds and Stamps regularly. POPULAR SCIENCE 





THE PERRYMOBILE 


Operates with a two-unit power plant embodying 
only a motor and heoter. 


Spark Plugs — Clutch — Gearshift 
Transmission — Carburetor — Fan 
A i A a Distributor — Self-Starter — Fly- 
Wheel; No Gas, Dangerous Fumes 


BOAT, etc., THAT or Noise. 


RUNS ON LIQUID AND AIR 


LOWER COST OF OPERATION ON UNRATIONED FUEL 


BUILD THE POWER PLANT YOURSELF or have it built 
From Easily Understood Blueprints and Specifications. 


An amazing new power plant you can build yourself or have built. Operates on vapor 
and air pressure. Motor weighs only 165 Ibs. Fits most chassis or boat. Buy or build 
your own parts. Hundreds of Perry Motor enthusiasts are now doing it. 


FULL POWER AT ANY SPEED MOTOR CANNOT OVERHEAT 
Operated by vapor and air pressure. No fire or explosions in the Perry 
Uses kerosene, stove oil, distillate or Motor. No carbon forms. No valves 
any low grade fuel for heater. Delivers to grind. Motor cannot overheat and 
full power at any speed — from a cold requires no cooling. Great saving in 
™ start in a few seconds. fuel. 


OS Se eee eed MAIL COUPON TODAY FOR DETAILS 


The PERRY MOTOR, pictured, is @ T° peppyMOBILE COMPANY, Dept. 6, 663 W. Jefferson Bivd., Los Angeles 7, Calif. 
4-cyl. V-type motor, using crankshaft, Please send me, without obligation, free literature further explaining the PERRY 
connecting rods, pistons and valves. MOTOR, and cost of blue prints to build one motor for my own use 

Will fit in chassis of virtually any make 
car up to 3000 Ibs. gross weight. 





NAME 
State Franchises Open to Finan- 
cially Responsible Companies or 
Persons. 


-_ BLACK on WHITE for BETTER SIGHT 
= rs SN A 


ADDRESS 











WYTEFACE Steel Tapes have black graduations on a crack-proof 
white surface. Easy to read in any light, from any angle. Faster 
measurements with fewer errors. Designed for hard service. Resists 
abrasion from rails, pipe, rocks, concrete. Protected against rust. 


KEUFFEL & ESSER CO. 
WYTEF ACE EST. 1867 


ir lass NEW YORK - HOBOKEN, N. J. Drafti 
mE ASURING CHICAGO « DETROIT » ST. LOUIS b+ i sun Biprotuction 





STEEL SAN FRANCISCO «+ LOS ANGELES nd Material 
MONTREAL Slide Rules 


Measuring Tapes 





SHARPEN YOUR DRILLS WITH THE 


E-Z DRILL SHARPENER 


This precision fixture was developed for factory use by aircraft tool engineers. Real shop size and not a toy. 
Sturdily built, attaches to bench or grinder frame. Has new PROTRACTOR FEATURE which enables you to 
adjust quickly for different drill angles, Thousands now in use—home and repair shops, garages, fac- 
tories, farm shops—wherever accurate holes are drilled E-Z is simple to operate. GiVes faster 
drilling, perfect hole centers and clearance, Guaranteed to do the work or money back. 

SHARPENS ALL ROUND SHANK DRILLS FROM THE SHORTEST 

TO 11” LONG—3/32” TO 1 1/16” DIAMETER 

SAVE MONEY WITH E-Z. Comes complete with instructions, ready to sharpen your dull drills 
as good as new ow price of $2.80 because of our volume business on this wanted precision 
tool The E-Z protractor gives you proper angles for cutting extra hard material, ordinary use 
for soft material, wood, Plexigias, Lucite. Plastics Send check or money order for $2.80. 
WE PAY POSTAGE AND SHIP IMMEDIATELY. Write for FREE folder giving scientific data on 
Grilling techniques 


Dept. SS, 758 S. Irolo St. 
FRED F. TEN EYCK, (ck steers ’s,"tauir: 
MODEL Wo. 1 is already set for 59° drill angle, no adjustment needed for 
% of drills. Sturdy shop model. Postage paid $1.98. 














LIMITED QUANTITIES 


Electric Stoves 
1-Burner and 2-Burner 


Electric Steam Irons 
Automatic Electric Irons 
Electric Irons 


RADIOS. A.C. & D.C. BaF 
Table & Console Models 


Infra-Red Health Lamps 
Electric Room Heaters 


Desk Lamps—Bed Lamps 


Electric Food and Cream Mixers 
Electric Toasters Electric Broilers. 


Schick Electric 
Shavers 


and Others 


Carpet Sweepers 
Electric 


Vacuum Cleaners 


Electric Fans—all sizes 
—table and floor models 


Electric Roasters 
Sandwich Toasters 


Silverware for Home Use 
Silverware for Restaurants 
Enameled Cooking Ware 
Electric Wire, All Sizes 
Heater Elements 
Iron Elements 
Cooker Elements 


Sereen Wire, All Sizes 
Sead Stamped Return Envelope for Prices 


JOSEPH WINKLER & CO., Dept BB-6 
647-671 WN. CLARK ST. CHICAGO 10, ILL. 





HANDY FURNITURE KIT 


Fixes Scratches, Dents, Nicks 


You can easily restore beauty to dam- 
aged wood surfaces with this new 
practical kit. Enables anyone to do 
fast, easy touch-up jobs like a profes- 
sional cabinet finisher. Repairs holes 
burns, gouges, scuff marks, ete. Com 
plete outfit—pays for itself over and 
over 
Amazing Results—Easy to Use 
Kit includes 23 different items — scratch yemevers for slight scretches 
assorted shades of shellac sticks for deep nic be 
ties of light and dark stains, shading lacquer alco si 


lamp with fuel stainless steel spatula touch-up $395 
brushes. scratch sticks, steel wool, sandpaper, rub 
— *ked ~ handy leatherette finish case a 
Best investment of lifetime. Fully 
pplied. 


1. 'Detatted Instructions su 


AMERICAN HOUSEHOLD BUREAU 
Dept. A. 520 N. Michigan Ave... Chicago I}, Ill. 
TELESCOPING MEASURING TOOLS 
eee A ten, State, Bta-=5/30 Suah te 6 inches » 


Measure 
Gives You Outside Micrometer Accuracy on! 
FINISH YOUR OWN SET OF FOUR T 


Only 5995 Coo 


sso Vout Smelt Postal Charge 
ART OF THE MACHINE won ALREADY DONE — 

SIMPLE Larne WORK NECESSARY TO COMPLETE. No special tools 

required — Threading, Knurling, etc.. already done. Kit includes all 

material (part machined); ae drawings, and detailed instructions. 

Just matl your name and a s to 

ALCO SHOPS, Dept. G, 2628 “armstrong Ave., Los Angeles 26, Calif. 


Postpaid 











LANE TOBACCO, LTD. 156 E. 42 St., New York 17, N.Y. 





ENGINES IN STOCK 


The G. H. Q. miniature gasoline engine that 
really operates is still available. Over 100,000 
sold to date. 1/5 H. P. Complete with fly- 
wheel and propeller, fuel, 15 accessories 
and full instructions. Fully bench tested and 
ready to run. Power for all models. $20 com- 
plete. Send only $1.00—Shipped Collect 
C.O.D. same day. Send 25c for illustrated 
Catalog of hundreds of hobby items. 


GHQ MOTORS, Dept. SV65, 40 East 21 St.,New York 10, N.Y. 




















HOW TO HOLD ANY SHAPE WORK ON MAGNETIC CHUCKS 


SCHERR MAGNE-BLOX transform 


magnetic chucks into special fixtures 
V-blocks, alle!s, le irons, of laminated con- 
magnetic prripeine Lanta 





devices—can be . in mony woys = held Cena; 
awkwardly shaped work, round "Uae 
work, at © true vertical, or at @ Pe, 
vertical angle os set by sine bor. part held at true vertical by Magne-Blox 
bof 2" Magne-Blox save your magnetic angie iron and two vareitels.” Werk’ is held 
encle trem, te chucks. Where high accuracy de- magnetically by the vertical side of the angle 
ease, $45.00. sant —- off the chuck sur- en, o8 Lon on il. —y-7 fase of the the 
Single tooimak- eo, itis eaper to use 
ors’ angie iron, we Blox porallels and grind ¢ them — aes magnetic holding power, elim- 
23.50. instood. Various sizes inating clampe. 
in stock. For special needs we aa ennai specially formed Magne-Blox, such 
os V-blocks ground at special angles, etc. Let us quote. 
Every toolmoker will want one or of the low cost sets shown at left. 
Send check, money order, or we will ship C.O.D. The Scherr 10-day money-back 
offer protects you absolutely. Order now. 





COMPANY ine 200-PS LAFAYETTE FTREET 
’ i ca 2 


NE W Yor « 


Buy War Savings Bonds and Stamps regularly. POPULAR SCIENCE 








DURAPOINT DRILLS FOF qusonnikoenep sreex 
Style S (Standard in sizes over Hs) Style R (Standard in sizes Me and under) 











PRICE LIST 


Over-all SHANK 


Length ameter Length Diam- SHANK P 
(A ' Cc eter 


: 


4 or 13.16” 
‘4 or 13,16 
* or 13.16 
*4 or 13/16 

a. 4 or 1% 

4, or 7% 

34 or 

4 Or 

4 or 

4 or 

4 or 

4 Or 

4 or 

4 OF 

4 or 

4 Or 

4 or 

4 OF 

4 or 

4 or 

4 Or 

4 or 


® 
bt tt ht et tt ts 


~ ° Pat Oe ie es tt te 
OOD WII ADU ew 
sé en ag 


716 or ‘2 
7/16 or 's 
12 or 5% 
12 or % 
*, or 11.16 2 
*s Or 11 16 2 
13/16 2. °n or 34 : 2 
? ro to, *g or 34 | : , ta, 
Drilis in 64ths and 32nds now in stock, tolerance normally +.005, 000; tolerance of .001 for 5°. extra; tolerance of .00'4 
on special order. Please do not order closer tolerance than you need. Drills below 's” On special order. All drills from ',” 
to 142” not listed made at the price of the size next larger. Specify your largest chuck size 


Durapoint Glass Cutter, like a pencil, better than a wheel cutter for circular cutting. $2.50, Postpaid 


DURAPOINT TOOL COMPANY, 4342 UMATILLA STREET, DEPT. S, DENVER 11, COLORADO 


Seeeeeacagsraeaeaan 
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HELP THE WAR EFFORT 


In times of War Emergency, Fire Hazards in- : a 
crease at a terrific rate. Fire is a destructive, ; — 3 
agent that aids the enemy. Play safe with FYR- FO AGENTS 80 
FYTER EQUIPMENT. Opportunity for Sales- IMMEDIATE | SALESMEN — = 
men. Write today for our Post War Sales Plans. DELIVERY v j ‘ Zz. 


Tamety fast selling Speciaity—easy to carry, Everybody buys our Clear 


THE FYR-FYTER CO. ew Idento Case, The perfect Wallet Insert—4 Piagtic pockets with 
. tne heavy plastic covers 


. Metal Spiral bound— fits into Wallet, 

z or eauee pocket and Ladies purse. Sells like ‘“‘Hot Cakes’. 
Dept. 92, Dayton 1, Ohio 5c ea, Cost you $2.80 Doz. Postpaid. Order trial Dozen today 

not send personal checks. GUARANTEE Sale of ist order or money 


refunded fot :-y portion. FREE 3 color display card, sample 
attached, with Ist_or 


BEACON SALES CORP.s7 s. 52%n®Ghicaso 3 


EN! “rocxerrun” What Every Mason Wants 


NOVELTIES 

0 Comic Pocket Cards We have Important Masonic books for 
2 Illustrated Booklets Blue Lodge, Chapter, Commandery, 
Comic Love Letters Se ish Ri and Shri 
Laughable Diplomas . Z Scottish Rite, and Shrine, 
Printed Pocket Laughs 4 OUR RITUALS ARE USED THE WORLD OVER 
Everything $1.00 Send for free catalog of books ahd rituals for Masons, 
Postpaid Sealed. Odd Fellows, Knights of Pythias, Knights of Columbus, etc, 

Fun Shog 2463 Kensington Ave., Phila. 25, Pa. EZRA A. COOK, Publisher, P.O. Box 796, RJE Chicago 90, Ill, 


A DYNAMIC HEAVY DUTY 
INDUSTRIAL WELDER . FOR ONLY 
TO SAVE YOU VALUABLE TIME and MONEY! 


This portable DYNAMIC WELDER—easily carried right to the job—plugs inte any convenient 
properly wired 110 volt light circuit—works on IRON, STEEL, BRASS, BRONZE, AND OTHER COMPLETE 
METALS—hos 8 metallic and carbon orc welding heat stoges—does work you would think only _—— 
possible with @ lorger more expensive machine. Once you see @ DYNAMIC in operation, you 
won't wont to be without it. Its simplicity will emoze you. In @ year the ge ay costs Write today for free prior- 
you about tc « day. Helmet, rods, cables, holder ond operoting instructi ished. ity a — 
ry 0 qualify 


DYNAMIC SUPERCHARCLD WELDER [nos or 


DESIGNED TO HIGH GRADE WELDING INEXPENSIVELY — Mointe- the *ill i. 
nance Men: FoWRers: Mechanics: Mechine Shops: Foundries; Auto, General egy wer 
Repair ond Job Welding Shops: all using the DYNAMIC find it so indispensable able. Get details 
Gad useful thot they cannot offord to be without i. If inexperienced, you con easily learn on our 10 day 
do a variety of high grade welding jobs by following the practical, simplified eperctinD triel 
ond welding Lussecticee furnished 
Member of the Chicage Assecistion of Commerce 


AUTOMOBILE REF AIRS DYNAMIC WELDER CO. @ 13 East 23rd St., DA, Chicago 16, Ill. 
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HERE'S REAL FUN 
and PROFIT for 


Shows How to ONLY 


SIMPLE 
PLANS for 
PRACTICAL PROJECTS 


You will have no trouble in 
working out the plans de- 
tailed in tt LeJay Manua 
and you will get a lot of 
enjoyment from them 
Whether or not you are 
mechanicaliy inclined, the 
projects in these plans will 
appeal to you for their use 
fulness and practicability 
you money 
money for 
in jobs and 
for neighbors 

and friends because 
the plans embody all 
kinds of electrical de- 


ill save 
make 


NO EXPENSIVE 
TOOLS NEEDED 


The tools you have 

around the house 

are all you need 

for these projects 

and most of the 

necessary material 

can be found around workshops 

garages and scrap yards. Being 

able to make your own welder 

helps a lot in doing other jobs 

and the LeJay Manual shows 

you how easy it is to do this; also, how to 

make over 100 different items Sent on 

three days trial—money back if not satisfied. 
Only $1.50, Canada, $1.75 


For Fish, Meat, Fruit, etc. 
From 5° above to 10° be- 
low zero. 

S SIZES—8 to 40 Cubic 
Feet Capacity 


NO KNOWLEDGE OF 
REFRIGERATION 
REQUIRED 


—Pians are ea to follow 


and you may have much of 
the materia! at hand. FAST MILK COOLER PLANS, 
FREEZERS made from these are included at no extra cost 
, see Send only $1.00 for the FAST 
con i OM FREEZER plans—or save 25c 
and send $2,25 for both these 
plans and the LeJay Manual. 


plans ive 
since 1938 


BOTH 


for only 


2.25 


723 LeJay Building, 


MINNEAPOLIS -8 MINN. 


Buy Wer Savings Bonds and Stamps regularly. 


LEOs SPECIAL! 


Immediate Delivery on this 


Multitester 


wal Less - 
300 Leads 4%& 


Checks AC and DC—Volts, Mills, ete-—3” Meter. Guar- 
anteed or your money back. Available now, but stocks 
won't last long. Write for priority information. 

SEE LEO FOR WRL RADIO KITS 
WRL Phono Amplifier Kit, complete with tubes. . 
WRL Code Oscillator Kit, complete with tube 
WRITE LEO, W9GFQ, FOR THESE VALUABLE ITEMS: 
New 44 page Flyer of Radio Parts 
Our Own Tube and Circuit Reference Book 
Radio Tube substitution data; technical information. 
Giant Radio Reference Map, Size 3}x4} feet . -15¢ 
Time zones, amateur zones, short wave Stations, etc 
Exclusive Handy Tube-Base Calculator 
Slide-rule type. Shows tube characteristics which enable 
you to substitute available tubes for those hard to get 

WE FEATURE LLICRAFTERS 
For many years we have been one of the nation’s largest 
distributors of Hallicrafter equipment. We have Halli- 
crafters available for immediate delivery on priority. For 
full details, write today. 

Address Dept. PS-6 for Quick Service. 


WHOLESALE 
RADIO LABORATORIES 


Council Biuft, Ia. 


eee eC CCS CSS LS SS CESSES SS St 
FIO I IO SIA SAID SAA I 


744 W. Ody., 








PUNCH PRESSES 


5 and 10 TON Capacity, Inclinable, 
Open Back, Bench and Floor Models 


GOOD DELIVERY. RATING REQUIRED 
WRITE FOR FULL PARTICULARS TO: 


JOHN E. KANDLER CO., Dept. $ 
210 N. Rose St., Kalamazoo 12, Mich. 

















“JACKPOT” 


Home Model 
COIN MACHINE 
Get this new, colorful pay- 


out machine for your recre- 
ation room! Soon pays for 


itself! Three fruit reels. 

Costs player 5c per play. 

Pays off one quarter auto- 

matically on two cherries 

etc Retains 60 for 

house; 40 winnings for 

player Also can be oper- 

ated to pay off tokens, 25c 

size, bearing odds from 3 

to 1 up to 100 to 1. Com- 

plete with 121 metal to- 4 

ens. Size 10 x 10 x 10 in. Metal construction. Wt. 16 
balance C.O.D F.O.B 


Ibs. Send $10.00 deposit, s .O.B. 
Each, $49.50 


Chicago. tmmediate delivery 





WLAA DISTRIBUTING CO. 


612 NORTH MICHIGAN AVENUE CHICAGO 11, ILLINOIS 


POPULAR SCIENCE 





“Sins” ORDINARY PAINT 


The Qualities of 


Plastic Paint 


for only 98 a gallon! 





PLASTIC 


( ORDINARY ) ame | PAINT 
ie 


PAINT 


PrasrX whe 
Simp! LIQUID 
mt’ Puast- 


It's simple—it’s easy! Enjoy the superior kind of paint job you 

want by adding liquid PLAST-X to any oil base paint, and see 

the difference! You know how much plastic paint jobs cost. 
You know how much money contractors get for 
plastic paint jobs. Now you can have paint with 
plastic qualities b y simply adding liquid PLAST- 
X, and the cost of “‘plasticizing’’ the paint is onl 
98c a gallon! Use PLAST-X for a plastic finis' 
wherever, whatever, you paint! Mix with any 
color—Oil Paint, Varnish, Enamel. 


HERE'S WHAT PLAST-X 
Will Do for YOU! 


® Helps paint spread _ smoothly; tends toe 
eliminate brush markSend streaks. Covers 
more area 

©@ Helps prevent cracking, chipping and 
Peeling because, due to its elasticity, the 
Paint tends to adhere more firmly 

® Provides a smooth, hard surface that 
resists scratching, provides longer lasting 
finish, looks more beautiful. 

® Provides extra insulation for clapboard, 
shingles, stucco, brick, concrete exteriors, 
® Reduces dampness and dry rot. 

® Economical! Orly 4 ounces of PLAST-X 
mixed with one gallon of paint enough 
for average room 

® Clean with hose or wet rag like tile; 
scrub without excessive marring of luster, 
® Do not paint as often—save time, 
money 

® Use with gloss, semi-gloss or flat paints. 


MONEY-BACK GUARANTEE 


Order today, enough PLAST-X for all 
your painting, varnishing, and enamel- 
ing! If not delighted with results, return 
unused portion and money will be re- 
funded instantly . 

— Products, 500 N. Dearborn St. 
Dept. 1 Chicago 16, iMinois 


SEND NO. MONEY—RUSH THIS COUPON! 

















PROVES VITAL ZONE SPOTLESS 
AND FREE FROM “‘G00”—ne matter 
how often you smoke it! 


FURNITURE 
AND WALLS 


“AUTOS 


HESSON GUARD SE BGG 


for floors, kitch- 

ens, furniture, 
autos, boats. 
toys, walls, base- 
boards and mold- 
ing, etc. 


DEALERS 


Write us on let- 
terhead for spe- 
cial discounts on 
quantities. 




















Be An ARTIST! 


PREPARE TODAY FOR THE 





FUTURE THAT LIES AHEAD 
Trained Artists Are Capable of 
Earning $30-$50-$75 A WEEK 

Use your spare time te prepare for a profit- 
able Art Career! Start training at home, now! 








it’s ae asant ane interesting to study Art the 
Ww A COMMERCIAL ART, Ge- 
SIGNING. CARTOONING all in ONE’ « Dm 
te course No previous Art experience neces 

ry we teach you step-by-step by our practi 
alt “~ — method wel 
“ information in 

AR T For PreAst RE AND PROFIT’ 

"I! about our course. material furnished 
ice and me ~t opportunities for you 
n Art. State 


WASHINGTON SCHOOL OF ART 
Studio 136P, 1115-15th St. MW. W., Washington 5, D.C. 


BUILDERS PRODUCTS, a al Division) Dept. 18 
| S00 North Dearborn Street, ago 10, Illinois 
1 Gentiemen: Please rash me Four Ounce Bottles of PLAST-XC. 0. D. 
| Se or the charges indicated below. It is understood that I must be fully satisfied 
ith the results obtained, or you agree to refund my money without question. 
Ship me the following 
) 10 botties of PLAST-X for only $8.40 ‘enough for ten gats. of paint 
5 botties of PLAST-X for only $4.45 ‘enough for five gaits. of paint) 
I bottle of PLAST-X for only 98c enough for one gal. of paint 





NAME 
« 


ADDRESS 
uTY & sone STATE 


} am enciosi money der in advance. Please ship liquid 
-AST-X to me in +1 + - wantitios Indic at ed above all shipping charges prepaid. 


Buy War Savings Bonds and Stamps regularly. 











Write for 
NEW LATHE CATALOG 
Shows all South Bend Engine 
Lathes, Toolroom Lathes 
Precision Turret Lathes in ft 
color. Ask for Catalog 10 


\ al 
\ 


Buy War Savings Bonds and Stamps regularly. 


Interior views of a Commando Flying Machine Shop of the XX Bomber Com- 
mond equipped with a South Bend Lathe. Official U. S. Army Photos. 


Flying machine shops are playing a vital behind-the-scenes 


role in the operation of the B-29 “Superfortresses” now carrying 


on the air offensive against Japan. 

With ordinary repair facilities, it takes days or even weeks 
to repair bombers grounded away from, their bases—often they 
have to be abandoned. Now Curtiss Commandos fly machine 
shop facilities to these planes, enabling them to quickly return 
to their bombing missions. These flying machine shops, 
through the diversity of their metal working equipment, are 
performing every type of repair work except the complete 
rebuilding of engines and planes. 

The unprecedented job being done by these flying machine 
shops is bolstering our striking power where it is needed the 
most. As an important part of this equipment, South Bend Lathes 
are contributing their dependability, accuracy and versatility. 


SOUTH BEND LATHE WORKS 


Lathe Builders for 38 Years 


456 EAST MADISON STREET SOUTH BEND 22, INDIANA 
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noticed by human 
eves here is an un 
fortunate garden 
slug in mortal com 
bat. about to suc 
cum mb te ‘the aw 

the i 


BATTLE oF 


y 


What Animal Has No EYES? 


Which plant blooms for ONE 
NIGHT ONLY in its entire 
life? 

Why do colorful birds pro- 
duce more PROLIFIC OFF- 
SPRING? 

Having no lungs, 
insects BREATHE? 

What plants PREY on other 
plants? 

Which animal 
walks only on 
the TIPS OF A 
SINGLE TOE 
of each leg? 

Which insect ap- 
proaches the 
female of the 
species by do- 
ing a peculiar 
dance? 

What fish has BOTH EYES 
ON THE SAME SIDE OF 
ITS HEAD? 

Which bird’s normal perch is 
HOOKED-UP BY ITS 
HEELS, head downward? 

Which animals reproduce 
ASEXU ALLY ? 

Read the Answers to These 

Questions and Hundreds More In 


““WONDERS 
OF NATURE” 


Described Inside This Cover 
Cut Out and Mail This Card. 
No Stamp Needed 


how do 


and man. 


as it isg- 


WE'RE NOT SO DIFFERENT! 
of a lemur, a chimpanzee with prehensile 


PLANTS TeaT 


sho wn at right. 
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toes, 
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YOU'VE NEVER SEEN SO MANY AMAZING SIGHTS AS IN 


* Nature's Own kingdom ot 


i Wonders s Thrills! 


Enjoy a Thousand Marvels in this Illustrated Treasure Book of Nature Knowledge! 
See Battles for “Lebensraum” and the Vanquished Forced to Do Slave Labor! 





The Astounding Lives, Struggles, Work, Habits 
of Animals, Plants, Fishes, Birds, Insects! 


HE entire universe of liv- 

ing things has been sur- 

veyed for you by ten world- 
famous authorities to bring 
you this wondrous storehouse 
of information. A thousand 
and one marvels from the Afri- 
can veldt—from the Amazonian 
jungles—from the frigid Ant- 
arctic—from the bottom of the 
Pacific—yes, from outside your 
very own door—have been as- 
sembled for your enjoyment in 
this lavishly illustrated vol- 
ume! Read what science re- 
veals about nature's miracles: 
about evolution, heredity . . . 
about insect communities or- 
ganized with the intelligence 
(and many of the vices) of 
man... about tiny ani- 
mals with such engineering 





talent and equipment that 


they fell even large trees. . . 
about ferocious struggles for 
survival that take place both 
in far-away jungles and in 
your own garden; about the 
mating habits of creatures that 
fly, swim, crawl. 

What animal is always bi- 
sexual? What beast drives a 
sharp, spiky “‘Love Dart’’ into 
its inamorata—before mating? 
What creature bas ears as long 
as its bead and body together, 
which it unfurls, rolls up or 
packs away at will? How is 
"Virgin Birth’’ possible among 
insects? Here in one book are 
the true, largely unknown 
facts of nature which your vis- 
its to the zoo and the aquarium 
cannot tell you; which yout 
garden, your strolls in the 
woods, can only hint at! 


200 PICTURES! 





TAKE this astounding tour through the plant and animal 
kingdom in the pages of this great new volume, THE 
WONDERS OF NATURE! Witness sights you never saw 
before! See living, fantastic creatures you never knew ex- 
isted; familiar creatures whose private lives will startle 
you! See fish that hop about, climb trees! See the plant 
that eats flesh; the flower that strangles trees to death! Read 
algout the animal that lives upside down; the female crea- 
ture that eats the male after mating! Learn about the fierce 
battles on nature’s “warfronts”—about the armored defenses 
of the Bombardier Beetle, the poison needle of the Nettle, 
the electric shock of the Electric Eel! Read about aggressive 
warfare, forced labor and slavery in the insect world! 


Like 5 Books in One—at the Low Price of One! 
Education and Fun for All the Family! 


Packed within the covers of this single volume is the substange of five 
reference books on Plant Life, Zoology, Fish Life, Insect Life and Bird 
Life. It is a handy encyclopedia of nature knowledge—written in non- 
technical language—in simple story style sure to delight readers of 
every age. Illustrated with more than 200 exciting pictures, including 
candid photos and realistic drawings. These pictures (many full-page 
in size) portray virtually every phase of plant and animal activity— 
breeding, homemaking, care and training of the young, procuring 
food, fighting off enemies. An endless source of fascination and a valu- 
able educational background for children as well as grownups. See 
FREE examination offer below. 
WM. H. WISE & CO., 50 W. 47 St., New York 19, N, Y. 


i. Enjoy 7 Days’ FREE Examination 


“WONDERS OF NATURE” 


CUT OUT AND MAIL THIS CARD 
No Stamp Required (Good Only in U.S.) 





Despite high prices of materials 
and labor, we have put an 
amazingly low price on WON- 
DERS OF NATURE, because 
this is a book that vast num- 
bers of people will want to 
own. Naturally, we have 
planned a large printing, to 
make the low price possible, 
but measured by the expected 


demand, the edition may be in- 
adequate. And under war-time 
aper restrictions, we May not 
able to manufacture any 
more after our original supply 
is gone. Therefore are 
urged to act at once. You need 
not obligate yourself to keep 
the book unless delighted after 
examining it in your ewa home. 


WM. H. WISE & CO., Dept. 806, 
50 West 47th Street, New York 19, N. Y. 


! wish to examine without obligation a copy of WONDERS OF 
NATURE, containing 320 profusely illustrated pages. On receipt 
of the volume, | will deposit with the postman the borgain price 
of only $1.98, plus a few cents postal charges. This sum is to be 
immediately refunded to me if | return the volume within a 


week 
payment in full 


Name — 


if | keep the volume, the deposit will be considered as 





Address 





City 


(Zone no. 
if any) 





State 





charges 


to this card and mail 


SAVE SHIPPING CHARGES ON 2 LB. SHIPMENT! 
1.9 nh an envelope 
Same return privilege; refund guaranteed, 


Attach remittance of 
we'll stand shipping 


Popular Science Monthly, June '45 
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Fay Prete 


FOR WHEN YOU NEED THEM- 
EVEN FOR YEARS AND YEARS 


EXTRA PERFORMANCE 


is what you'll get from your flashlight when 
Ray-O-Vac LEAKPROOF Batteries are again RA & 
available. Right now millions of these patented 


sealed-in-steel LEAKPROOFS go every 
week to the battlefronts. That's why there 


are none now for civilian use FLASHLIGHT BATTERIES 
\ RAY-O0-VAC COMPANY, MADISON 4, WISCONSIN 


OTHER FACTORIES AT CLINTON, MASS. - LANCASTER, OHIO - SIOUX CITY, IOWA - FOND OU LAC, WIS. - MILWAUKEE, WIS. - KANSAS CITY, MO. ;j 





} @ 


